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HNOACHUTEJBbHASA 3ATIITUCKA

[Iporpamma 1o XMMHM Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalibHOW 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO
obmero o6pazoBanusi (POIl COO), npencraBineHHsix B DenepanbHOM ToCyIapCTBEHHOM
obpazoBarenbHoM cranaapre COO, ¢ yuérom Konuenmuu npemnogaBaHusi y4eOHOTO MpeaMeTa
«Xumus» B o00pa3oBaTenbHBIX opraHuzauusax Poccuiickoit @Penepanuu, peaau3yrOLIMX
OCHOBHBIE 00pa3zoBaTebHbIE MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTreruun pas3BUTHSA
Bocriutanuss B Poccwuiickoit ®Pepepammm Ha mnepuwon g0 2025 rtoma» (Pacmopsbkenwme
[IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0B K Pa3pabOTKE MPOrpaMMBbl IO XWMHUH, K OIPEIEICHUI0 OOLIel CTpaTeruu
o0yueHMsl, BOCIMTAHUS M Pa3BUTUS OOydarOIIMXCsl CPEACTBAMHU y4eOHOro mpenMeTa «XUMHsD)
s 1011 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMWIIM KOHIENTYyaabHbIe nosoxeHuss ®PI'OC COO o
B3aMMOO0OYCJIOBJIEHHOCTH LIEJIeH, cofepKaHusl, pe3yJbTaTOB 00yUYeHHs] U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpazoBaHHe, MOTy4aeMoe BBITYCKHUKaMU 00IIe00pa3oBaTeIbHON OpraHu3aIum,
SIBJIIETCS HEOTHEMJIEMOM 4YacThl0 MX 00pa3zoBaHHOCTU. OHO CIIy’)KMT 3aBEepUIAIOIIUM ATAaroM
pealu3alui Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XMMHUYECKOro 00pa3oBaHMs. DTH LEHHOCTH KacalOTCs MO3HAHUS 3aKOHOB
OpUpOABl, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOWIEH KyJIbTypbl 4YelIOBEKa, a TaKxke
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pOBbIO M MPUPOIHOIN cpene.
Peanuzyercs xummuueckoe o0Opa3oBaHue OOydYalOMIMXCS HA YpPOBHE CpEAHEro OOIIero
o0pa3oBaHus CpPeICTBAMU Yy4eOHOro mpeaMeTa «XHUMUsL», COAEepKaHuEe U IOCTPOEHUE KOTOPOIro
OIpe/ieieHbl B MpOrpaMMe M0 XUMHM C Y4€TOM CHeuu(UKH HAyKd XUMHH, €€ 3HA4YeHus B
MO3HAHWU TIPUPOIBI U B MAaTEPHAIBHOMN KU3HM OOIIECTBA, a TaKXKe C Y4ETOM OOMMX Iened U
IPUHIUIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBl CpPEIHEro oOLIero
oOpasoBanus B Poccuiickoit @enepannu.

XUMMSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIPaeT OcoOyl pojb B COBPEMEHHOMU
LIUBWIN3ALUHU, B CO3JaHMM HOBOM 0a3bl MaTepuanbHOM KyJlbTypbl. OHa BHOCHT CBOM BKJIAJ B
(hopMHpOBaHKE PAITMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHUE HEIOCTHOTO MPEICTABICHUS
00 OKpy»arollleM MUpE KaK O €IMHCTBE IPUPOABI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHHUs BEIIECTBEHHOI'O COCTAaBa OKPY’KAOIIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]Ty CTPOCHHEM BEIECTB, UX CBOMCTBAMH M BO3MOXHBIMH 00JIaCTAMU PUMEHECHHUS.

TecHo B3aMMOAEHCTBYsS C APYIMMH €CTECTBEHHBIMHM HayKaMM, XMMHUS CTajga HEOThEMJIEMOMN
YacThI0O MUPOBOW KyJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TPYAa U KU3HH KaKJOro
wieHa oOmecTtBa. CoBpeMeHHass XHMMHs KaK HayKa cO3MJaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUIl HampaBieHa Ha pelleHHe TIJOO0AJIbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, 3IKOJIOTHYECKON Oe30MacHOCTH U
OXPpaHBbI 3J0POBBS.

B cooTBeTcTBUY ¢ 00IIMMH LEAMU M IPUHIUIIAMU CPEIHEr0 00IIero 00pa3oBaHus COolepIKaHue
npeamera «Xumus» (10-11 kmaccwl, 0a30BbIii  ypOBEHb M3YyYEHHs]) OPUEHTUPOBAHO
IIPEUMYIECTBEHHO HA OOLIEKYJbTYPHYIO IMOJAIOTOBKY OOYYarOLIMXCSl, HEOOXOOUMYIO UM JUIs
BBIPAOOTKHM MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MIPOJOJIKEHHSI 00pa30BaHus B PA3IMUHBIX 00J1aCTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.
CocrapistomuMu npeaMera «XUMuUs» sBIAOTCSA 6a30Bble Kypchl — «OpraHuyeckasl XUMUs» U
«O01ast 1 HeopraHu4eckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP KaHUSI KOTOPBIX SBIISIOTCS
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OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUN 10 HEOPTAaHUYECKON XUMHH (C BKIIOYEHHUEM 3HAHUH U3
oOmieil xumuM) U opraHudeckoi xumuu. DopmupoBaHHEe TaHHOW CHCTEMBl 3HAHHUH MpH
W3YyYEHHUH MpeMeTa 00eCreurBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT00Opa3us BEUIECTB
Ha OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxaHus KypcoB — «OpraHuueckas xumus» u «OOmias u HeopraHudeckas
XUMUsD» cPOpMUpOBaHa B MPOrpaMMe 10 XUMHH HAa OCHOBE CHCTEMHOTO IMOJAX0Ja K W3Y4YEHHUIO
y4eOHOT0 Marepuajga M OO0yCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOW XUMHM BEIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCMUECKON TEOpPUM CTPOEHHUS OpPraHMYEeCKHX COEIUHEHUH, a
TAaK)KE€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX IPEJCTABICHUNA O CTPOCHHM BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOAOB JI0
CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX COEAMHEHHMH. B Kypce opraHMueckoil XWMHUHU MOIy4aroT
pasBuUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OLIero oOpa30BaHUs NEpBOHAYAJIbHbIE
MIPEICTABICHUS O XMMHUYECKON CBS3M, KIacCU()UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUSI, O XUMHUYECKOU PEAKIUHU.

Ilon HOBBIM yTJaOM 3peHuss B mpeaMere «XHUMHs» 0a30BOr0 ypOBHS paccMaTpUBaeTcs
M3Y4YEHHBII Ha YPOBHE OCHOBHOrO 00Iero oOpa3oBaHMsl TEOPETHUECKHM MaTepuan u
(aKTOJIOTMUECKUE CBEJCHHs O BEILECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHMYecKasi XUMHUs» O00y4aroIIUMCS MPEIOCTaBISIETCs BOZMOKHOCTh OCO3HATh
3HAUEHUE NEPUOJMYECKOr0 3aKOHa C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX IO3ULINH,
riy0Xe MOHATh MCTOPUYECKOe H3MEHeHHe (YHKIMHA 3TOro 3akoHa — OT o0oOImaromiei 1o
OOBSICHAIONIECH U IPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHWUN O BaXKHEMIIMX BENIECTBaX, MX COCTABE, CTPOCHUHU, CBOMCTBaX H
IIPUMEHEHHH, a TAK)KE 0 XMMHUYECKHUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKAHUS
nononHsercs B Kypcax 10 um 11 KkiaccoB »siaeMeHTaMU  COJAEpP)KAaHUS, HMEIOIIUMHU
KyJbTYPOJIOTHYECKH M TPUKIATHOW XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBSA3M XMMHMH C JPYrMMH HayKaMM, pacKpbIBalOT €€ poJib B IIO3HABATEIBHOW H
MPAKTUIECKON JEATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHS K IPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUM M MPAKTUUYECKUX IPUIOKEHUN XUMHUH, IIOMOTAOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMaXx, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh UH(MOPMAIMIO U MPUMEHATH €€ JIJIs MOMOJIHEHHs 3HaHUM, pelieHus
UHTEJJIEKTYyaJIbHBIX U 3KCIEPHMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a1ad. B meiaoM conepskanue
y4eOHOTro npeamera « XMMHs» JaHHOTO YPOBHS M3Y4YEHHs OPHEHTHPOBAHO Ha (popMupOBaHHE Y
00y4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI ISl MOHUMaHUS (QUIOCOPCKUX HAEH, TAKUX Kak:
MaTepUaJIbHOE €MHCTBO HEOPraHUYECKOr0 U OPraHMYeCKOro MUpa, 00yCIIOBIEHHOCTb CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IIPUPOHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pelleHus] NPOTHBOPEUYMH MEKAYy HOBBIMH (aKTaMH M TEOPETUYECKUMH IPENIOCHIIKAMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH HKOJOTMYECKUX MpoOieM, a Takxke mpolieM cOepexeHus
SHEPreTHYECKUX PECYPCOB, ChIPbsl, CO3JJaHNUS HOBBIX TEXHOJOTUN U MaTEpUAIIOB.

B muane pemeHus 3ajad BOCHUTAHMS, Pa3BUTHS U COLMAIM3ALMU OOYYaIOLIUXCS NPHUHATHIE
IIPOrpaMMOM IO XMMHUHU IOJAXOJbl K OIpPENEICHHUIO COJEPKAaHUS U IOCTPOCHUS MpeaMeTa
MpeycMaTpuBalOT (OPMUPOBAHNE YHUBEPCAJIBHBIX Y4E€OHBIX ICHCTBHI, MMEIOMUX 0a30Boe
3HaYeHHEe JUI1 PA3IMYHBIX BUAOB [JESATEIBHOCTH: pELIEHHs MNpoOJieM, MOMUCKA, aHaIW3a U
o0paboTkn wuH(pOpMAIUK, HEOOXOMUMBIX JJIsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIeI0BATeNIbCKON AeSITebHOCTH, 3aHUMAIOLIEeH Ba)KHOE MECTO B MIO3HAHUN XMMHUHU.

B mpaxTuke npenogaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, Tak U Ha
YPOBHE CpeAHEro o0IIero oopa3oBaHus, MPU ONPEIEICHUH COJIEP)KATEIbHON XapaKTepUCTUKU



Hejaed M3ydeHus IMpeAMeTa HalpaBICHHEM NEPBOCTENEHHOM 3HAYUMOCTH TPaJULMOHHO
npu3HaéTcss  (QOpMHpOBAHHME OCHOB XHMHUYECKOM HAyKH Kak o0JacTd COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTHUUYECKON JEATEIbHOCTH YEJNOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB
MHpPOBOM KyJbTypbl. C METOIMYECKOW TOYKHM 3PEHMS TAKOM IMOAXOJ K OIPEACIICHHIO LENei
W3Yy4YEHHUA NPEIMETA SIBIISETCS BIOJIHE ONPABIaHHbBIM.

CornacHo JaHHOM TOYKE 3pPEHUS TJIABHBIMU IEJISIMU U3YyUYECHHs NpeaMeTa « XUMUs) Ha 0a30BOM
ypoBHe (10 —11 kI1.) IBISAFOTCS:

. (GOpMUPOBaHHE CHCTEMBl XHMHUYSCKHX 3HAHMW KaK Ba)KHEUICH COCTaBISIOMIECH
€CTECTBEHHO-HAy4YHOW KapTUHBl MHpa, B OCHOBE KOTOPOW JIeKaT KIIKOYEBBIE IIOHATHS,
(yHIaMeHTaIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE M MOHUMAaHHE
CYIIHOCTH JOCTYIIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHA U CTAHOBJICHUS;

. (dhopMHUpOBaHKHE W Pa3BUTHE TPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB H
XUMHUECKHX peaklUi, HeOOXOIUMBIX NIJIsl MPUOOPETeHUsS YMEHUN OpPHUEHTUPOBATHCS B MHpE
BEIIECTB M XUMHUYECKHX SBJICHUM, HMEIONIMX MECTO B TMPHUPOJE, B TMPAKTUUYECKOU U
MOBCEIHEBHOU JKH3HU;

J pa3BUTHE YMEHHMHA U CIOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C HAONIONCHHEM U
00BSICHEHUEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJIFOICHUEM IMpaBUil 0€30MacHOr0 OOpalieHHs ¢
BEILECTBAMH.

Hapsiny c atum, copeprkaTenbHas XapaKTEepUCTHKA LElNed M 3ajJad W3Yy4deHMs IpeaAMeTa B
[IporpaMMe 1o XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMHU
B cHucTeMe cpeaHero odmiero obpazoBanusa. CerogHss B NPENoAaBaHUU XMMHUU B OoJbIIeH
CTENEHH OTHAETCS NPEANOYTECHUE TMPAKTUUYECKOW KOMIIOHEHTE COJEep)KaHusi oO0yuyeHus,
OpUEHTHUPOBAHHOW Ha TOATOTOBKY BBIIYCKHHKAa OOIIE00pa3oBaTeNbHON  OpraHu3alu,
BIIQJICIOIIETO0 HE HAOOpOM 3HAHMIA, a (PYHKIMOHAIBLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMH aKTUBHOTO TMOJYYEHHUS 3HAHUW W MPUMEHEHUS WX B PEAbHOW KU3HU JUJIS PEIICHUs
MPAaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM mpu W3ydYeHUU TMpeaMeTa «XUMHUsS» TOMUHHPYIOIIEe 3HAUYCHUE MPUOOPETAIOT
TaKHe LN U 3a/1a4U, KaK:

ajanTanus OOYyYarolMXCs K YCJIOBUSM TUHAMUYHO DPAa3BUBAIOIIETOCs MHUpa, (OpMHpOBaHUE
MHTEJJIEKTyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIBHOMY TPUHATUIO TPAaMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAlMsX,
CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

(dhopMupoBaHHE Y OOYUYAIONUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMITCTEHITUH), MMEIOIIHX
YHHUBEpPCaJbHOE 3HAUEHHUE AJISl Pa3IMYHBIX BUAOB JEATEIBHOCTH: PELICHHUS MpoOJieM, MOUCKa,
aHanmm3a U o0paboTku MH(pOpMAIHK, HEOOXOJUMBIX ISl IPUOOPETEHHUS OIBITA JESITEILHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE MECTO B IO3HAHMM XHWMHH, a TaAKXKE JUIsl OLECHKU C IO3HULHN
IKOJIOTHUECKON Oe30MacHOCTH XapaKTepa BIHMSHHUS BEIIECTB M XUMHUYECKHX MPOIECCOB Ha
OpraHHU3M Y€JIOBEKA U MPUPOAHYIO CPENY;

pa3BUTHE IIO3HABATEJIbHBIX HHTEPECOB, HHTEIUIEKTyaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEM
00y4JaroIuXCsl: CIMOCOOHOCTH CaMOCTOSITENIbHO MPUOOPEeTaTh HOBBIE 3HAHUS 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE
TEXHOJIOTMH JIJIsl TOUCKA U aHaliu3a y4eOHOM U Hay4YHO-TIONYJIIpHON HH(POPMaLiu XUMHUYECKOT0
COJIepKAHUS;

(dbopMHUpOBaHHE M PaA3BUTHE y OOYYAIOMIMXCS ACCOLUMATHBHOTO M JIOTHYECKOTO MBIIIICHHUS,
HaONI0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUH U MPOBEACHUU XUMHUYECKOT0 IKCIIEPUMEHTA;
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BOCIUTAHHME Y O0yYaromuxcsi yOe:KAEHHOCTH B 'YMAaHUCTUYECKOW HANpaBICHHOCTH XHUMUH, €&
BAXXHOW pOJNIM B pEHICHUH TI00aJbHBIX NPOOJIeM palMOHAIBFHOTO MPHPOAONOIL30BAHUS,
MOTIOJTHEHHSI YHEPTreTUYECKUX PECYpPCOB M COXPAHEHHS MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpeKHOTO OTHONICHHS K TIPUPOJE W CBOEMY 37I0POBBIO, a TaKkke
MPUOOPETEHHUs OTBITA UCTIONH30BAHUS TOTYUYEHHBIX 3HAHUI IJIS1 IPUHATHS TPAMOTHBIX PEIICHUN
B CUTYaIlUSX, CBSI3aHHBIX C XUMUYCCKIMH SIBIICHUSIMHU.
B y4yeOHOM mutane cpemHero obmero oopa3oBaHus MpeaMET « XUMHUs» 0a30BOTO YPOBHS BXOJIHUT
B COCTaB MpeAMETHOM 001acTu « ECTeCTBEHHO-HAYYHBIE TPEAMETHIY.
OO1mee 9uCIO YacoB, OTBEASHHBIX I U3YUCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO OOIIero
obOpasoBanusi, coctaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 yac B Hegemo).

YyeOHo-MeTOANYEeCKOE O0ecneyeHue

1. Yuebnuk: «Xumus» 10-11 knacc: yueOHUK a5 0061eo0pa3oBaTenbHbIX yupexxaeHuit / O.
C. I'abpuansn, C. A. Cnagkos...— M.: [Ipocsemenue, 2022. -128 c.: ui./

2. Kommnexkt  yueOHO-MeToamueckux  marepuanoB  «I[IporpammHO-meToandeckuii
00pa3oBaTeIbHBIN KOMITIEKC 10 XUMHUM»

3. WHTepakTHBHBIE TOCOOHS [0 XMMUU ¢ KOMIUIeKToM Tabmui §8-11 kiace.

4, NuTtepaktuBHbIe yueOHbIe TOCOOUS «Harmsaras xumusi» 8-11 kiacc.

Texnuueckue cpeacTsa 00y4eHusl.

5. O6opynoBaHue pabodero MecTa yUuTes:

6. - KJIaccHasl JIOCKa;

7. - IEpCOHATBHBIN KoMMbIoTep ¢ MDY

8. - MYJIbTUMEUNHBIN [IPOEKTOP, HUHTEPAKTUBHAS TOCKA.



1. IInanupyeMble npeaMeTHBIE Pe3yJbTATHI OCBOEHHS TpeaMeTa

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOSHHUS OOYYaIOIIMMHUCS MPOrpamMm
cpenHero oOmiero odpazoBaHusl (JIMYHOCTHBIM, METANpPEIMETHBIM M IpeaAMeTHbIM). HaydHo-
METOJIMYECKON OCHOBOW JUIsl pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS IPOrpaMm
cpelHero o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA OIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ACSTENBHOCTHBIM TMOAXOAOM B CTPYKTYpe JMYHOCTHBIX
pe3ynbTaTOB OCBOCHUSA TNpeameTa «XHMHsS» Ha YPOBHE CpeqHero ooumero ooOpa3oBaHUs
BBIJICJICHBI CJIEAYIOIINE COCTABISAIOIINE:

OCO3HAHHE OOYYAIONIMMHUCS POCCHUUCKON TPaXKTAHCKOW WICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHUIO;

L[EJICHANIPABJICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN IJUYHOCTH Ha OCHOBE KIFOUYEBBIX
IIEHHOCTEN U UCTOPUUYECKHUX TPAAUIHi 0a30BOM HAYKH XUMHH,

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCs pPYKOBOJACTBOBATBCS B CBOCH JESTEIBLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TPUCYILMMHU IIEJIOCTHOM CHCTEME XHUMHUYECKOIO
o0Opa3zoBaHus;

HAJIMYME MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYyphl U CIIOCOOHOCTH CTaBUTh IENIM U CTPOUTH
JKU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XUMUs JOCTUTAIOTCA B €IMHCTBE Y4eOHOU U
BOCIIUTATEIBLHON JESITEIBHOCTH B COOTBETCTBUU C T'YMAHUCTHUYECKHUMH, COIIMOKYJIBTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTAMU M HJ€alaMU POCCUHCKOTO Tpa’KAaHCKOro OOIIecTBa,
MPUHITHIMU B OOIIECTBE HOPMaMHU M MpaBUJIAMH MOBEIEHUS, CIIOCOOCTBYIOMIMMHU IpOLeccaM
CaMOII03HaHHUs, CAMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJIEHUSI INYHOCTH 00YYaIOLIUXCS.
JIMYHOCTHBIE pe3yibTaThbl OCBOCHHUSI MpeaMeTa « XUMHUS» OTPakaloT C(HOPMUPOBAHHOCTH OMBITA
MO3HABATEIPHON W MPAKTUYECKOW NEATEIBHOCTH OOYYaIoIUXCsl M0 pean3aliy MPUHSATHIX B
oOLIecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCKOro BOCIUTAHUSA:

OCO3HaHUS OOYYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBaXCHHS K
3aKOHY U NPABOMNOPSAKY;

MPEACTABICHUS O COLUUAIIBHBIX HOPMaxX U MpaBUjIaX MEKJINYHOCTHBIX OTHOIIEHHUH B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOH IEATETBHOCTH MpPH CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI APYTUX TPU
aHaJIN3€ pa3IMYHbIX BUIOB yUeOHOU NesSTeNbHOCTH;

2) NIATPHOTHYECKOr0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OTE€UECTBEHHOU XUMUU;
YBa)XEHUS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO NMPUMEHEHMS] XUMHH,
OCO3HAHUSA TOTO, YTO JIOCTHDKEHHS HAyKH €CTh pe3yibTaT JIUTENbHBIX HaOIO/ICHUH,
KPOMOTJIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPyAa YUYEHBIX U MTPAKTUKOB;
MHTEpeca U MO3HaBaTeJIbHBIX MOTHBOB B MOJYUYEHUH M MOCJIEAYIONIEM aHalu3e MHpopMauu o
MepeOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:



HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEICHMUS;
CIIOCOOHOCTH OIIEHMBATh CUTYyallH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU, M TPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPAITLHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;
TOTOBHOCTH OIIEHMBAaTh CBOE TIOBEJEHHUE M TMIOCTYNKM CBOMX TOBAapuIIedl C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI ITUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHUSA IIEHHOCTEW 370poBOro ® Oe3omacHOro oOpasza JKM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
cOOITIOIeHHST TIPaBIIT 0€30MMaCHOTO OOPAIIEHUS C BEIIECTBAMHU B OBITY, ITOBCETHEBHOM KU3HU U B
TPYZOBOH JAESITENbHOCTH;

MMOHMMAaHUS [IEHHOCTH TPaBUJ WHIWBHUIYAILHOTO U KOJUJIEKTUBHOTO 0€30MaCHOTO MOBEJCHUS B
CUTYaLUsX, YITPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUA TIOCIEACTBUH ¥ HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJICHUsT aJKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBOro BoCiMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B y4e0OHO-HCCJIENIOBAaTENbCKOW  JESATENBHOCTH,
OOLIECTBEHHO NOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX JESITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COLIMAIbHON HANPaBIEHHOCTH
(B pamMKax CBOEro KJjacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3InyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS MTPEAMETHBIX 3HaHUHN M0 XUMHH;

YBa)XEHUS K TPYLy, JHOISAM TpyZla U pe3ybTaTaM TPYyAOBOM J€SATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHUAYaJbHON TpaeKTOpWH OOpa3oBaHus, Oymaymien
npodeccun U peanuszanuyu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTMUYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) 3K0JOrMYeCcKOro BOCIIUTAHMS:

9KOJIOTHUECKH 11e71eco00pa3HOro OTHOILIEHUS K IPUPOJIe, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3emie;

MOHMMAHMS TJIOOATBHOTO XapaKTepa SKOJOTMYECKHX MpoOjeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLUATIBHOM CPEbI;

OCO3HAHUSA HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHKEHUM XUMHM Ui PEIIEHUS BOIPOCOB
paIMOHATBHOTO IPUPOIONOIB30BAHUS;

AKTUBHOI'O HEIPUATHUSA NEHUCTBHUU, MIPUHOCAILIUX BPE OKPYKAKOLIEH IPUPOAHOU cpelle, YMEHUs
MIPOrHO3UPOBATh HEOJATONPHUATHBIE SKOJIOTUYECKUE MTOCIEACTBHUS MPEANPUHIUMAEMbIX JEeHCTBUI
Y TIPeIOTBpalIaTh UX;

HaJIW4YUs Pa3BUTOTO OKOJOTHYECKOTO  MBIIUICHUS, OSKOJOTHYECKOH KYJIbTYpBI, OIBITA
NESTENbHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HUMHU B
M03HABATEIPHON, KOMMYHHUKATUBHOHN M COLIMATIBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UIE0JIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOIO TO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HAyKH ¥ O0OIIIECTBEHHOW MPaKTUKU;

MOHUMaHUs CchenuuK XUMHHA KakK HayKd, Oco3HaHus e€ poiau B (GOPMHUPOBAHUU
PalMOHAJIBLHOTO HAYYHOI'O MBIIIIEHMS], CO3/IaHNUHU LIEJIOCTHOTO MPEACTABICHUSI 00 OKpY KaroleM
MHpE Kak O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IMPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHny mpoodiieM COXpaHEeHUS IPUPOJTHOTO PABHOBECHS;



yOexnEHHOCTH B 0CO00 3HAYMMOCTH XWUMHUHM Il COBPEMECHHOW IMBWIM3AalMU: B €
T'YMaHUCTUYECKON HAINpPABICHHOCTH M Ba)XHOH POJIM B CO3JIaHUM HOBOW 0a3bl MaTepUAILHOU
KyJbTYpPbl, PELIEHUH IJ100aNbHBIX MIPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
JHEPreTUYECKOW, TIHIICBOM ¥ OKOJIOTMYECKOW OC30MacHOCTH, B Pa3BHTUU MEIUITUHBI,
00ecreyeHn! YCIOBHM YCIENTHOTO TPyAa U SKOJIOTHYeCKH KOMGOPTHOM KU3HU KaKIOTO YJIeHa
00IIIeCTBA;

€CTeCTBEHHO-HAYYHOH IPAMOTHOCTH: TOHUMAHHS CYITHOCTH METOJIOB TIO3HAHUS, HCIIOTB3yEeMbIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HWCIOJB30BaTh IMOJlydaeMble 3HAHUS NJS aHaiu3a u
00BsICHEHUS SABIIEHUNA OKpYXKaromero Mupa 1 nmpoucxoasamunux B HEM I/ISMCH@HI/II\/'I, YMCHUSA O€1aTb
00OCHOBAHHBIC 3aKJIFOUCHHS HAa OCHOBE HAY4YHBIX (DAKTOB M HMEIONIMXCS JIAHHBIX C IICIBIO
MOJIYUCHUA NJOCTOBCPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEIPHO HCIIOIB30BaTh XMMHUYSCKHE 3HAHUWS IS PEIICHHS TpoOJieM B
peabHBIX KU3HCHHBIX CUTYAIIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIHCKON e TENbHOCTH,

TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00OPa30BaHHIO U CaMOOOPa30BaHUIO, K AaKTHBHOMY
MOJTyYE€HHUIO HOBBIX 3HAHUH 10 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMYHbIX cepax MmpohecCHOHATEHON 1eATEIILHOCTH.
METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yabTaTbl OCBOEHUS y4eOHOIro IpenMera «XHMHsS» Ha YPOBHE CPEIHErO
o0mrero o0pa3oBaHUs BKIIOYAIOT:

3HaUUMBIE JUISI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYUYAIOUIMXCA  MEXIMCUUIUIMHAPHBIC
(MexIIpeIMETHBIE) 001IIEHAYYHBIE TOHSITHS, OTPaXKarolie 1IeJTOCTHOCTh HAyYHON KapTUHBI MUpa
U crienu(rKy METOJI0B [TO3HAHUS, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
JHEprus, SBJICHHE, MPOIECC, CHCTeMa, Hay4YHbIN (akKT, IPUHIMUII, TUIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHE);
yHHUBEpcajdbHble yueOHble AecTBUs (MMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, DPETYISATHUBHEIC),
obecrneunBaromyie GopMupoBanue GyHKIIMOHATHLHOW IPAMOTHOCTH U COITMATILHON KOMITETEHITUU
00y4Jaromuxcs;

CIIOCOOHOCTH oOydaromuxcst HCII0JIb30BATh OCBOCHHBIE MEXIUCUUTUTHHAPHBIE,
MHPOBO33PCHYCCKUC 3HAHUA U YHHUBCPCAJIBHBIC y‘-I€6HI>I€ ZICfICTBHSI B II03HABATCILHOU U
COLMAJIbHOW MPAKTHUKE.

MertanpeaqMeTHble  pe3ylbTaThl  OTPAXKAIOT  OBJAJCHHE  YHHBEPCAJIbHBIMHU  yU4eOHBIMHU
IMIO3HAaBaTCJIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA HCﬁCTBHﬂMH.

OBiageHne YHMBePCAJIbHBIMU YUeOHBIMH MO3HABATEIbHBIMH e CTBUAMM:

1) 6a30Bble JIOTHYECKHUE 1€ CTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh M aKTyallU3UpOBaTh  MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETATh eI JAeSTEIbHOCTH, 33J]aBasi MapaMeTphl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yNbTaThl JEATEIbHOCTH C IOCTABIEHHBIMU LEISIMU;

WCIIONIb30BaTh TpPH OCBOCHHHM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU IOHATHI H YCTaHaBJIMBAaTb KX B3aUMOCBA3b, HUCIOJb30BATH
COOTBETCTBYIOIIME NOHATUSA JUIsl OObSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMIA;

BBIOMpATH OCHOBAHUS M KPUTEPUHU IS KiIacCU(DHUKAIINH BEIIECTB M XUMUIECKUX PEAKIIHIA;
YCTaHaBJIMBATH MPUIUHHO-CJIICACTBCHHBIC CBA3H MCKAY N3YYaCMbIMU SIBJICHUAMMU,
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CTPOUTB JIOTMYECKHE pAaCCyXkJeHUsl (MHAYKTUBHbBIC, J€AYKTUBHBIC, II0 AQHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUsl B paCCMAaTPUBAEMBIX SIBICHMAX, (OPMYIHUPOBATh BBIBOJBI U
3aKJIF0YEHHS;

MPUMEHSTh B IMpollecce MO3HAHMS, HCIOJb3yEMble B XHMHHM CHMBOJIMYECKHE (3HAKOBBIEC)
MOJIeNIH, TPe0OPa30BbIBATh MO/IECTIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJT) 3JIEMEHTAa,
XuMu4eckass (GopMmyia, ypaBHEHHE XHMHUYECKOH peakuud — TpU pPEIIeHHH Y4eOHBIX
MIO3HABATENbHBIX M NPAKTHYECKUX 3a7ad, IPUMEHITh HA3BaHHBIE MOJEIBHBIC IPEICTaBICHHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aE€MbIX BELIECTB U XUMHUUECKHUX PEAKIIHM.

2) 6a30Bble HCCIeN0BaTEIbCKHE 1€ CTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O ITO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUM;
(bopMyIHpOBATH IENTU U 33]]a41 UCCIIeI0BAHMUS, HCIIOJIb30BaTh TOCTABICHHBIE U CAMOCTOSITEIHLHO
c(OpMyJIHpPOBaHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTAa T[O3HAHUA U OCHOBBI JJIS
(hopMHUpPOBaHUS TMIIOTE3BI 10 POBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKICHUMH;

BJIAJECTh HAaBBIKAMU CAaMOCTOSITEJIBHOIO IUIAHMPOBAHMS M IPOBEJIEHUS  YUYEHUYECKHX
9KCHEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUs HAOJIOAATh 32 XOJOM IIpOLEcca, CaMOCTOSTEILHO
IOPOTHO3UPOBATh €ro pe3yibTar, (HopMyIupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIIECIOBAHUS, COCTABISATH OOOCHOBAHHBIN OTYET O MPOJIETAHHOM
pabore;

pUOOpeTaTh OMBIT YYCHUYECKOW MCCIEOBATENILCKOM M MPOEKTHON IEATeIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIICHUS MPaKTHYECKUX
3a/1a4, MPUMEHEHHIO Pa3JINYHbIX METO/IOB IIO3HAHMS.

3) pa6ora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B Pa3IMUYHBIX MCTOYHMKAX HHGOpMaluu (HAay4yHO-TIOMYJIspHAs JUTepaTypa
XMMHUYECKOTO COJIEP’KaHUs, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa), aHaIM3MpPOBATH
UHPOPMALIMIO PA3TUYHBIX BUAOB W (GOPM TPEACTABICHHUSA, KPUTHUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMyaMpoBaTh 3ampochl M TNPUMEHATh pa3IUYHble METOABl INpU IOUCKE M OTOOpe
nH(popMalny, HEOOXOAUMOMN JJIs1 BBIMOIHEHHSI YU€OHBIX 3a1a4 ONPEEIEHHOTO THIIA;
npuoOpeTaTh OIBIT HCHOJIb30BAHUA HH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMaNbHYIO (OpMy TNpelacTaBieHUs HHGOPMaLUuu (CXEMBI,
rpauky, 1uarpaMMsbl, TaOJIULbL, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAYYHBIM S3BIK B KaUueCTBE CPEACTBA MpU paboTe ¢ XMMUYECKOH MH(pOopMaIuei:
MPUMEHITh MEXIpeaMeTHbIe (pU3nUecKre U MaTeMaTUYeCKue) 3HaKU M CUMBOJIBI, (hOPMYIIbI,
ab60peBuaTypbl, HOMEHKIIATYPY;

UCTOJIB30BATh U MPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISATHOCTH.
OBiageHne yHHBepCAJIbHBIMH KOMMYHHKATUBHBIMHU 1€ CTBHAIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYX/IaeMOW TeMbl B XOJ€ [IUANora W/WiM JUCKYCCHH,
BBICKa3bIBaTh WM, (OPMYJIHPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
IPEIJI0KEHHON 3a]a4H;

BBICTYIIaTh C IIPE3€HTALMEN pPE3yJIbTaTOB I103HABATEIbHON JESATEIIBHOCTH, IOJIyYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TIPU BBIIOJHEHUH XHUMHUYECKOIO
9KCHEPUMEHTa, HPAaKTUYECKOM paboThl MO HCCIEJOBAHUIO CBOMCTB H3ydaeMbIX BEIIECTB,
peanu3anuy y4eOHOro IMpoekTta W (HOpMYJIHPOBATH BBIBOJBI O pPE3yJbTaTaM MPOBEIEHHBIX
HCCIIeOBaHUM TTyTEM COTJIACOBAHUS TO3UIIMI B X0J1e 00CYKIeHNsT 1 0OMEeHa MHEHUSIMHU.
OBiageHne yHMBepPCAJIBHBIMHU PeryJsiTHBHBIMY 1CHCTBUSIMH:
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CaMOCTOSATEJIBHO IIJIAHUPOBAaTh M OCYLIECTBIATh CBOK IO3HABATEIbHYIO JESITEIbHOCTD,
orpenenas e€ Leau M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEe0OXOAMMOCTH KOPPEKTHPOBATh
IpeIaraéMblii alNropuT™M JEHCTBHIA HPU BBHIIOIHEHUU YYEOHBIX M MCCIIEIOBATENbCKUX 3a]1ad,
BbIOMpaTh Hanbosee 3(hPeKTUBHBINA CIOCO0 MX pelIeHHs ¢ YYETOM MOITyYeHHs] HOBBIX 3HAaHUHU O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU Ha OCHOBE CAMOAHaIN3a U CAMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATHI

10 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckasl XUuMHs OTPAKAIOT:
c(OpPMUPOBAHHOCTh TMPEJICTABICHHA O XWMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XUMHUHM B TMO3HAHUU SIBJICHUHM NPUPOJbI, B (POPMUPOBAHUHN MBILUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKUMOHAIbHON TI'PAaMOTHOCTH, HEOOXOAMMOW il pelIeHHs
MPAaKTUYECKUX 3a/1ad W SKOJIOTUYECKH OOOCHOBAHHOTO OTHOWICHHS K CBOEMY 3J0POBBIO H
MPUPOAHOM Cpee;

BJIQJICHHE CHCTEMOM XMMMUYECKHX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOINOJATAIOIIUE MOHITHS
(XMMUYECKUI 3JIEMEHT, aToM, OJJIEKTpOHHAass 000JI0YKa aToMa, MOJIEKYyJa, BaJCHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, XMMHUYECKas CBA3b, CTPYKTypHas ¢opMyna (pa3BépHyTas H
COKpamiéHHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIA 00BEM, YITIEPOIHBIA  CKEJeT,
(yHKIMOHANBHAS TpyNna, pagukajl, U30MepHus, U30MEphbl, TOMOJIOTHYECKHH P, TOMOJIOTH,
YIJIEBOJOPOBI, KUCIOPOA U a30TCOJAEpKAIIUE COCAUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHMS]); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHUSI OPraHUUECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $3BIK XMMHUU; MHUPOBO33PEHUECKUE 3HAHMS, JIEXKallhle B OCHOBE MOHUMAaHUS
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, ()aKTOJOTHUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJyYEHUHU U 0€30ITaCHOM HCIOJIb30BaHUH BaXKHEUIINX OpPraHMUECKHUX BEIIECTB B OBITY
U IPAaKTHUUYECKOH 1E€ATEIbHOCTU YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHHUI BBISABISATH XapaKTepHbIE NPU3HAKU IOHSATUM, YCTaHABIMBATh HX
B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATUS IPU ONMMCAHUU COCTaBa, CTPOEHUS U
IIpEBpALICHUN OPraHUYECKUX COCIUHECHNH;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XHMHUYECKYIO CHMBOJIMKY [UISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIEHHON) (HOpMyT OpraHUYEeCKUX BEIIEeCTB
U YpaBHEHMHM XMMUYECKUX PEaKIMH, U3rOTABINBATH MOJEIN MOJEKYJ OPraHWYECKHX BEILECTB
JUISl WILTIOCTPALMN X XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHaBIMBATh NPUHAAJICKHOCTh HU3YYEHHBIX OpPraHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIacCy/Tpynne COeIuHeHUN
(YrieBooponbl, KHUCIOPOA M  a30TCOJAEpPKallMe€ COEAMHEHMS, BBICOKOMOJEKYJISPHBIC
COEJIMHEHUS), JaBaThb UM Ha3zBaHUA 10 cucrematuueckoil HoMeHknatype (IUPAC), a rtaxxke
MPUBOJIUTh TPUBUAIbHBIE Ha3BaHUS OTACIBHBIX OPraHWYECKUX BEUIECTB (ITUJIEH, MPOIMUJIEH,
aleTUJICH, STWICHIJIMKOJb, TIULEpHH, (PeHod, ¢dopMabAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHasi KHUCJIOTa, OJCMHOBAsi KUCJIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K03a, (PpyKTO3a,
Kpaxmall, [[eJIJIH0J103a, TJIUIUH);

c(OPMUPOBAHHOCTh yYMEHHSI OMNPEAENATh BUIbl XHUMHUYECKOM CBSI3M B OPraHHMYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);
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c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSITH OJIOKEHUSI TEOPUU CTPOCHHS] OPTaHUYECKUX BEILIECTB
A. M. bytnepoBa nnst oOOBbsICHEHHS 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHHUsI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE M XUMHUYECKUE
CBOMCTBA TUMHMYHBIX MPEACTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYEeCKHX BEIIEeCTB (METaH,
9TaH, STWICH, MPOINWJICH, aleTWwieH, Oyraawen-1,3, MetwiOyramuen-1,3, OeH307, METaHOIN,
3TaHOJ, ATUJIECHTIIUKOIb, TIUIEPUH, (PEHOI, alleTalbAerul, MypaBbuHas U YKCYCHas KUCIOTBI,
IJII0KO3a, Kpaxmal, IeJUII0JI03a, aMHUHOYKCYCHasi KHUCIIOTa), WLTIOCTPUPOBATh TE€HETHUYECKYIO
CBSI3b MEXIY HUMHU YPAaBHEHHSIMHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIMMA C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYII;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPH30BaTh HMCTOYHUKH YTJIEBOJOPOMHOTO CHIPhs (HE(TH,
MPUPOHBIN Ta3, Yrojb), CHOCOOBI UX MEPEPadOTKU W MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUUCICHHUS M0 XUMUYECKUM YPaBHEHHSIM (MacCChI,
00BbEMa, KOJIMYECTBAa HMCXOJHOTO BEIeCTBA WM MPOAYKTa pPEaKklMU IO H3BECTHBIM Macce,
00BEMY, KOJTHUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOAYKTOB PEAKIUN);
c(hOpMUPOBAHHOCTh YMEHHUM BIIaJIETh CHCTEMOW 3HAHUN OO0 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, HCMHOJB3YEMBbIX B XHMHHM I[P HM3YYEHHUU BEHIECTB M XUMHUYECKUX SIBICHUU
(mabmroneHune, W3MEpEHUE, DJKCIEPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl TPUHSTHS PEIICHUN B KOHKPETHBIX )KH3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHM COONIONATh TMpaBWiIa TOJIB30BAHUS XUMHUYECKOW TOCYIO0H U
1a00paTOPHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUiIa OOPAIIEHUS C BENIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMH IO BBITIOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c()OPMUPOBAHHOCTh yYMEHHH IUTAHUPOBATh ¥  BBHIMOJHATH XHUMHYECKHHA JKCIECPUMEHT
(mpeBpatieHnsi OpraHUYECKUX BEIIECTB MPH HArpPEBaHWH, MOTYYEHUE dTUJICHA U M3YyYCHHE €ro
CBOMCTB, KayeCTBEHHBbIC pEAKIMHU OPraHMYECKHX BEIIECTB, JIeHATypanus OeJIKOB MpHU
HarpeBaHUH, [IBETHBIC PEAKIMH OCJIKOB) B COOTBETCTBUHU C MPABHJIAMH TE€XHUKU O€30MACHOCTH
mpu oOpallleHuu ¢ BEeIIeCTBaMU M Ja00paTOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEepUMEHTa B (OopMe 3amuCh ypaBHEHUH COOTBETCTBYIONIMX pEAKIHA U
(hopmynHpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3HPOBATh XHUMHUYECKYI0 HUH(POpPMAIIHUIO,
MOJTy9aeMYyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTBAa MAacCOBOM MHpopMmaiuu, MHTEpHET U APYTUX);
c(hOopMUPOBAHHOCTh YMEHHI COOIIOATh MTPaBUJIa YKOJIOTHYECKH 11€J1IeCO00pa3HOro MOBEICHUS B
OBITY U TPYHAOBOM JAESITENLHOCTH B LEISIX COXPAaHEHHSI CBOErO 3JI0POBbS U OKpY’Karoen
MPUPOHOMN Cpeibl, 0CO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MBbI ONPEEIEHHBIX
OpraHMYECKHUX BEIIECTB, MOHUMas cMbich mokaszatens [1JIK, moscHaTs Ha mpuMepax crocoObl
YMEHBLIEHUS U MIPEAOTBPAILIEHUS UX BPEAHOI0 BO3JAEHCTBUS HA OPraHU3M YeJIOBEKa,

JUIsl 00YYaIOIIMXCSl ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMHU 3/I0POBBSI: YMEHHE TMPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUYECKUX SIBICHUI;

JUISL CTIETBIX U CIA0OBUASIIMX OOYYArOIUXCS: YMEHHE HCIOJIb30BaTh pPeabeHO-TOUSHHYIO
cucreMy o0o3Hauenuii JI. bpaitns mis 3anvcu XumMudeckux Gopmy.

11 KUIACC

HpeI[MeTHBIe PE3YJIbTAThl OCBOCHUA KypCa «06]_]_[3.51 " HCOPraHNUYCCKasA XUMHA» OTPAXKAIOT:
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c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpA, PO XUMHUHU B TO3HAHWU SIBJICHUM TPUPOJbI, B POPMUPOBAHUN MBIIUICHHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW Ui peIieHus
MPAKTUYECKUX 3a/1ad W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM CpELE;

BJIAJICHUE CUCTEMOM XMUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIME TMOHSTHUS
(XMMHUYECKHUH JIEMEHT, aTOM, U30TOTI, S-, P-, 0- JIEKTPOHHBIE OpPOHUTAIN ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJSIpPHBIA OO0BEM, BAJIGHTHOCTh, JJIEKTPOOTPUILIATEIHBHOCTh, CTEMEHb OKHUCIICHUS,
XUMUYECKasi CBsI3b (KOBaJeHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOJIHAS), KPUCTALTHYCCKAS
pem€Tka, TUOBl XMMHYECKUX  pEaKlMil, pacTBOpP, AJIEKTPOJUTHL,  HEINEKTPOJUTHI,
3JIEKTPOJIMTUYECKAS] JIMCCOLMALINS, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTb XUMHUYECKOU
peakuu, XUMHYECKOE pPABHOBECHE); TEOPUHM U 3aKOHBI (TEOpUS DIICKTPOITUTHUCCKOMN
aucconuanuu, nepuoanueckuil 3akoH /. . MenaeneeBa, 3aKOH COXpaHEHHsI MaccChl BEILLECTB,
3aKOH COXPAHEHHS U TNPEBPAILICHHS] SHEPTUU NPU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHHM, MHPOBO33PEHUECKHE 3HAHUA, JIEKAIIWE B OCHOBE IMMOHUMAaHHUS
MPUYUHHOCTY U CUCTEMHOCTH XMMHUECKHX SBIICHUH, (DaKTOIOTHUECKHE CBEACHHS O CBOMCTBRAX,
COCTaBe, MOJIYYeHHH U O€30MaCHOM HCIIOJIb30BAaHUU BAXKHEUIIUX HEOPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOMN IESITeTbHOCTH YeJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUI BBHISBISTH XapaKTepHbIC MPHU3HAKU TOHSATHH, YCTaHABIUBATH HX
B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIINE TIOHATHS TIPH ONUCAHUU HEOPTaHMYECKUX
BEILECTB U UX MPEBPAILLECHUN;

c(hOpMUPOBAHHOCTh YMEHHI MCTIOIH30BATh XUMHUYECKYI0 CUMBOJIUKY ISl COCTABICHUS (OPMYIT
BEIECTB U YpaBHEHHM XMMHMUYECKHX peakuui, cucrematuueckyto HomeHkinatypy (IUPAC) u
TpPUBHAJIbHBIC Ha3BaHUS OTICIBbHBIX HEOPTaHUYECKUX BEUIECTB (YrapHBIA ra3, YIJIeKHCIbIA ra3,
aMMHMaK, TaiéHas U3BeCTh, HeTalIéHas U3BECTh, MUTHEBAsI COJIA, TUPUT U JIPYTHUE);
c(hOpMUPOBAHHOCTh YMEHHUU OIPEACNISATh BAJICHTHOCTh M CTETCHb OKHCICHUS XUMHUYECKHX
AJIEMEHTOB B COCIMHEHUSX Pa3IUYHOTO COCTABa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUTMYECKasi, BOJOPOJHASI) B COCAMHEHMSIX, TUI KPUCTAIUIMYECKOU PEIMIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, MeTaJUIMuecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COEAUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTAHUIECKUX BEIIECTB MO MX
COCTaBy K ONpENENIEHHOMY KiacCy/TpyIie COeIUHEHHH (TpOCThle BELIECTBA — METaUIbl U
HEMETaJUTbI, OKCUJIbI, OCHOBAHMSI, KUCIOTHI, aM(OTEPHBIE TUIPOKCUIIBI, COJIH);
c(hOopMUPOBAHHOCTh YMEHUN PacCKPBhIBaTh CMBICT Teproaudeckoro 3akoHa [[. 1. Menneneesa u
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOILYI0, OOBbSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;
c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh AJICKTPOHHOE CTPOCHHE ATOMOB XHMHUYECKHX
anemeHTOB 1-4 mnepuonoB llepuonnueckoit cuctembl XuMHYeckux daemeHtoB [J[. U
MemieneeBa, HCIONB3Ysl MOHATUS «S-, P-, O-3JIEKTPOHHBIE OPOUTAINY», «IHEPTETHUCCKUEC
YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHMUYECKHX DJIEMEHTOB MU WX
COeMHEHUN 1o nepuoAam u rpynnam [lepuoanueckoit cucremsl XuMuueckux 3nemenTos /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh yYMEHUHN XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKAATh CYLUIECTBOBAHHUE I'€HETHUECKOMN
CBSI3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IOMOILIBIO YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUM;



14

c(OPMHUPOBAHHOCTE yMEHHUs KJIACCU(PUUUPOBATh XUMHUYECKHUE PEAKLUU 10 pa3IUYHbIM
IpU3HaKaM (YUCIly M COCTaBy pEarupyrollux BeIIeCTB, TEIUIOBOMY 3(QeKTy peakuuu,
M3MEHEHHIO CTENICHEH OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEaKIiH, yYaCTHIO KaTalu3aTopa);
c(OPMHPOBAHHOCTh YMEHHI COCTABJIATH YPABHEHUS pPEAKIWH pa3IMYHBIX THIIOB, IMOJHBIE H
COKpAIlIEHHbIE YpaBHEHMS peaklil MOHHOTO OOMEHa, yYWTBIBasi YCIOBHSA, MPHU KOTOPBIX 3TU
peaxkyu UAYT 10 KOHIIA,

c(OPMHPOBAHHOCTh YMEHUH NPOBOAMTH PEAKIMH, MOATBEPXKIAIOIIME KAayeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAaHWYECKUX BEILECTB, PACIO3HABATH OMBITHBIM IYTEM MOHBI, IPUCYTCTBYIOLIHE
B BOJIHBIX PAaCTBOPax HEOPTaHWIECKHX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pPAacKpbIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
PeaxIyii MOCPEeICTBOM COCTAaBJICHUS JIEKTPOHHOTO OalaHCca ATUX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIHH OT
pasinYHbIX (PAKTOPOB; XapaKTep CMEIIEHUs XUMHUYECKOrO0 pPaBHOBECUS B 3aBUCHUMOCTH OT
BHelHero Bo3aeiicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTE YMEHHMH XapaKTepH30BaTh XMUMHYECKHE IPOLECCHI, JIeKallUe B OCHOBE
MPOMBIIIJICHHOTO TIOJY4YE€HUS CEepHOW KHCJIOTHl, aMMHaKa, a Takke CPOPMHPOBAHHOCTh
MPEACTaBICHNH 00 OOIMX HAYYHBIX MPUHIMIAX M KOJIOTMYECKHX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIUMCIECHHUS C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISl BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOUICHUH Ta30B MPH XUMHUYECKUX PEAKIUSIX, MACCHI
BEIIeCTBA WJIM 00BbEMA Ta30B 110 U3BECTHOMY KOJMUYECTBY BEIECTBA, Macce MU 00BbEMY OHOTO
U3 YYacTBYIOIIMX B PEAaKLUMH BEUIECTB, TEIUIOBOrO A(QeKTa peaKknmuh Ha OCHOBE 3aKOHOB
COXpaHEHHsI MAaCChI BEIIECTB, IPEBPAILICHHS U COXPAaHEHHS YHEPTHU;

c(OPMHPOBAHHOCTh YMEHUN COOMIONATh MpaBWiIa IMOJB30BaHMA XUMHUECKOM MOCYyJoH H
1a00paTOPHBIM 00OPYAOBAaHUEM, a TAK)KE MIPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBIITOITHEHHIO JT1a00PATOPHBIX XUMUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBaTb M BBINOJHATH XUMHUYECKUH HKCHEPUMEHT
(paznoxeHne NEepOKCHIAa BOAOPOJA B MPHCYTCTBHM KaTalW3aTopa, ONpPEICTICHHE CpPEeIbl
PacTBOPOB BELIECTB € MOMOLIbIO YHUBEPCAIILHOTO MHANKATOpA, BIMSAHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKLMH, peakiMd HMOHHOTrO OOMEHa, KayeCTBEHHBbIC pPEaKlIUu Ha
cynbdar-, KapOOHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHWSI, PEIICHNE SKCIIEPUMEHTAIHHBIX
3ajad no Ttemam «Metawibs» U «Hemeramnasl») B COOTBETCTBUM C IpaBWJIAMH TEXHUKU
0€30I1aCHOCTH MPH OOpAIIEHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000PYIOBAHUEM, NIPEICTABIATH
pe3ysIbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (popMe 3ammcu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIpoBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHATU3UPOBATh XMMUYECKYI0 HH(POpPMAIHUIO,
MOJy4yaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelICTBAa MacCOBOM KOMMYyHHUKaluu, MHTepHeT u
APYTUX);

c(OpMHUPOBAHHOCTh YMEHUH COOI0aTh MPaBUiIa IKOJIOTUYECKHU 11€1€cO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOM MAEATEIBHOCTH B IIENSAX COXPAHEHHs CBOETO 3JI0POBbS U OKpYXKarolein
MIPUPOJHOM Cpesbl, 0CO3HABATh ONMACHOCTh BO3CHCTBUS Ha JKUBBIE OPTaHU3MBI ONMpeAeIEHHbBIX
BEIIECTB, TOHUMas cMbIch nokaszarens [1JIK, moscHsITh Ha mpuMepax CIocoObl YMEHBIICHUS |
MPEIOTBPALLEHHS UX BPEIHOTO BO3JEHCTBUS Ha OPIraHU3M YEJI0BEKa;

JUIs 00OY4YaIOLINXCSl ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBSI: YMEHUE NMPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHHS BEIIECTB M XUMHUECKUX SBICHUN;

JUIS CIIENIBIX W CHA0OBUAAIIMX OOYYaroIUXCs: YMEHHE HCIOJIb30BaTh pelibe(hHO-TOUCUHYIO
cuctemy obo3nauenwmii JI. bpaiins 1y1st 3anucu XUMHIeCKuX (GOpMY L.
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. Cogep:kanue yueOHOro npeamera.

10 KJIACC
OPI'AHUYECKASA XUMUS
Conep:xkanue OcHOBHbBIE H3y4YaeMble BONIPOCHI OcHOBHbBIE BHIbI

yueOHOi TeMbl
(k0J1-BO 4ac.)

yueOHoit
NeATeJHLHOCTH 110
Ka:KI0ii TeMe

Teopernyeckue
OCHOBBI
OpPraHuYecKom
XUMHUH

IIpeqmer oOpraHu4ecko XuUMHUU: €€ BO3HUKHOBEHME,
pa3BUTHE U 3HAYEHHE B IIOJIyYEHUM HOBBIX BEUIECTB U
MaTepHaoB. Teopus CTPOEHUS OpraHUYECKUX
coenquuenuit A. M. byTiepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CtpykrypHble  (QOpPMYIBI ~ OPraHUYECKUX  BEIICCTB.
l'omonorus,  wu3omepuss.  XuMuyeckas  CBs3b B
OpraHWYECKUX COCIMHEHMSIX — OJMHApHBbIE U KpaTHBIC
CBS3U.

[IpencraBnenre o0  KIacCUUKAMH  OPTaHUYECKUX
BemectB. HomeHknaTypa OpraHMYeCKHX COEOUHEHUI
(cucremaTuyeckas) u TpUBHUAJIbHBIE Ha3BaHUSA
BOKHEWILIMX TMpEACTAaBUTENEH KJIAaCCOB OpPraHUYECKUX
BEILECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHs BEIIECTB M HX
MpeBpalEHU: O3HaKOMJICHUE c oOpa3uamu
OpraHMYECKHX BEHIECTB M MaTepualaMH Ha MX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJl OpPraHWYeCKHMX  BEIECTB,
HaOJII0/ICHNE U OMHMCAaHUEe JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAILLEHUIO0 OPraHMYECKUX BEIIECTB MpPU HArpeBaHUU
(nnaBneHue, 0OyTrIMBaHUE U TOPEHUE).

Pabora c
y4eOHUKOM,
COCTaBJICHUE
KOHCIIEKTOB,
pelIeHne 3a1a4 U
BBITIOJTHECHHE
yIpaXKHEHUN

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUU PSI.
MeraH 1 3TaH — IpOCTEUIINE MPEICTAaBUTEIN AJIKAHOB:
dbuzmvyeckue M XMMHYECKHE CBOWCTBa  (peakuuu
3aMEIEHUs W TOPEHHs), HaXOXKJIEHHWE B IPUPOJE,
MOJIy4eHHE U TIPUMEHEHHUE.

AJKEeHBl: COCTaB M CTPOEHHE, TI'OMOJOTMYECKHH psII.
OTWIEH W NPOMWIEH — TMPOCTEHUIINEe NPEeACTABUTEIN
QJIKCHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, raJIoreHUPOBAHUS, TUApaTaIu,
OKHCJICHHS M  [OJUMEpH3aluM), TIOIy4eHHEe U
MIPUMEHEHHE.

Ankanuens:  Oyragmen-1,3 u  metwnOyraaueH-1,3:
CTpOEHHE, BaKHEeHIIMe XMMHUYECKHE CBOMCTBa (peakiius
nosimMepu3zanun). [lomydyenne CHHTETUYECKOTO KayuyKa U
PE3UHBI.

AJNKUHBL: cocTaB M OCOOEGHHOCTH  CTpOCHWUS,
TOMOJIOTHUECKHI  psiA. ANeTWwieH — OpocTermuni
MPECTABUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NIECKHE
U XUMHUYECKHE CBOHCTBa (peakuuu THIAPUPOBAHUS,
raJIOTEHUPOBAHUS, TUAPATALMN, TOPEHUs), TOTYUYECHUE U

Pa6ora c
yUeOHUKOM,
COCTaBJICHUE
KOHCIIEKTOB,
peleHue 3aaaq u
BBITIOJIHEHHE
yIpaXHEHU I
nabopaTopHbIe
OIIBITHI U
(bpoHTaTBHBIHI
HKCHEPUMEHT,
HaOII0/ICHNE
OIIBITOB U
MOCTPOCHHE
YMO3aKJIIOYeHUH Ha
OCHOBE UX
pe3yJIbTaTOB.
paboTa ¢
pa3aaTouHbIM
MaTEepHATIOM,
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MIPUMEHEHHUE.

Apenbl. beHsonm: cocrtaB, cTtpoeHue, (QUNYECKUE U
XUMHYECKHE CBOMCTBAa (peakiy TallOTeHUPOBAHHUS U
HUTPOBaHUS), TMOJy4YeHHE U TNpuUMeHeHue. Toayor:
cocmas, cmpoenue, usuueckue U XumMuyecKue ceoucmea
(peaxyuu 2ano2enupo8anus u HUMpPOBAHUs), NOJyYEeHUe U
npumeHnenue. TOKCUUHOCTb apeHOB. | eHeTHuYecKasl CBSI3b
MEXAy  YIJIeBOJIOPOAAMH, MPUHAISKAIIUMHU K
Pa3JIMYHBIM KJaccaM.

[IpupoaHbie HICTOUHHMKHU YTieBO10poaAOB. [IpupoaHbIil ra3
U nomyTHele HepTsHble Ta3pl. Hedrp u  eé
npoucxoxaeHue.  CrmocoObl  mepepaboTku  HedTH:
MEepPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaIUTHUYECKU),
muponu3.  [IpoaykTel  mepepaboTku  HEPTH, HX
MPUMEHEHHE B TPOMBIIUICHHOCTH U B ObITy. KameHHBII
yTOJIb U MPOAYKTHI €T0 MepepadoTKH.
DKCIEPUMEHTAIbHBIE METOJbl M3yUEHHs BEIIECTB M HX
MpeBpalleHUI: 03HaKOMJICHHE C OOpa3laMH IUIacTMAacc,
Kay4dyKoB W pe3uHbl, KoJutekimn «Hedtb» u «Yromby,

MOACIIMPOBAHUC MOJICKYJI YIJIeBOAOpOaA0B n
TraJJIOrCHONPOU3BOJHBIX, IMPOBCACHUC H[!&KTI/I‘ICCKOﬁ

paboTHI: OTyYEHUE dTHIICHA U U3YYEHHE €r0 CBONCTB.
Pacuérnpie 3amaun.

Bolunicnenuss mo ypaBHEHUIO XHMHYECKOW peakiuu
(maccel, 00BEMa, KOJTUYECTBA MCXOJHOTO BEIIECTBA HIIU
MPOJAYKTa peakluu TI0 W3BECTHBIM Macce, 00BEMY,
KOJ'II/I‘-ICCTBy OOHOTO nu3 NCXOOHBIX BCIICCTB NN
MPOJYKTOB PEAKIIUN).

pELEeH3UPOBaHNE
OTBETOB U
BBICTYIUICHUH
TOBAPHILIEH,
IIOATOTOBKA
COOOLIeHUH U

pedepaToB

Kucaopoacoaep:x
amme
OpraHuyeckKue
COeIMHEeHUsI

[IpenenpHBIE OMHOATOMHBIE CIIUPTHL. METaHOI W STAHOIN:
cTpoeHue, (pu3ndeckre U XUMHYECKHUE CBOMCTBA (peaKinu
C AaKTUBHBIMM  MeTajUlaMH, TaJOreHOBOAOPOJaMH,
rOpeHue), NpuUMEHEHHe. BomopoaHsle CBS3UM MEXAy
MOJIEKYJIaMU CIUPTOB. JleiicTBHEe MeTaHOJIa U ATaHOJa Ha

OpraHU3M 4YeJIOBEKa.

MHOroaroMHbl€ CHHUPTHL. OJTUJIEHIVIUKOJb W TJIMIEPHH:
CTpoeHue, (Qu3nueckue M  XUMHUYECKHE CBOWCTBA
(B3auMoseiicTBre co LIEJI0YHBIMHU MeTaJllaMH,

KaueCTBEHHAs pEeakKlus Ha MHOTOATOMHBIC CIHUPTHI).
JelictBue Ha opraHu3M  4eynoBeka. [IpumeHeHue
TJIALEPUHA U dTUIICHTJIUKOJISL.

®DeHOII: CTPOCHHUE MOJICKYJIbI, (PU3UYECKHUE U XUMUYCCKUE
cBoiictBa. TokcuanocTh perona. [Ipumenenue denona.
Anpaeruapl U xkemonvl. DopMalbieTH, areTaabICTH/I:
CTpoeHue, (pU3NIecKre U XUMHIECKHUE CBOMCTBA (peaKInu
OKHCJICHUSI ¥ BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEaKIUN),

IIOJIyYEHHUE U IPUMEHEHUE.
OnHOOCHOBHBIE HpefielibHble KapOOHOBBIE  KHUCJIOTHI.
MypaBpuHass M yKCyCHas  KHCJIOTBL:  CTPOCHHE,

¢u3nueckue U XMMUYECKHE CBOMCTBa (CBOICTBa, oOIIHe
JUTSL KJ1acca KHUCJIOT, peakuus STepruuKaIin), MOTydYeHHe
u npuMeHeHne. CTeapuHOBasi M OJICMHOBAsE KUCJIOThI KaK

Pemenue 3amau n
BBITIOJTHEHHE
yIpaXHEHU I
nabopaTopHbIe
OTIBITHI U
(bpoHTATBHBIHI
HKCIIEPUMEHT,
HaboaeHne
OTIBITOB M
IIOCTPOCHUE
YMO3aKJIIOYeHH Ha
OCHOBE UX
pE3yNbTaTOoB.
pabora ¢
pa3aaToYHBIM
MaTepHaIoM,
peleH3upOBaHNE
OTBETOB U
BBICTYIIJICHUH
TOBAPHILEH,
MOJATOTOBKA
CO00IIeHNH U

pedeparos
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MPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICHIUX KapOOHOBBIX KHCJIOT, HUX MOIOIIEE
JIICUCTBHUE.

Crnosxuble 3(pupel Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
I'uaponus cnoxHbIX 3¢upoB. Kupsl. ['maponaus xKupos.
[Ipumenenue xxupoB. buomornueckas poip KUPOB.
VYrieBoasl: cocTaB, KiacCU(pUKAIUs YriIeBOJOB (MOHO-,
ou- W Tonucaxapuiabl). [oko3a —  TpocTeHIui
MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS  MOJICKYJIBL,
(bu3MvecKre U XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHUE C
TUIPOKCHIOM meau(Il), OKHCIJICHHE aMMHAYHBEIM
pactBopom  okcuma  cepebpa(l),  BoccTaHOBIEHHE,
Opo’)KeHHE  TIIIOKO3bl), HaxOXACHHE B  TPUPOJIE,
npUMeHeHue, Ouosormueckass  poib.  DOTOCHUHTES.
®pyKTO3a KaK U30MEP TITIOKO3BI.

Kpaxman u wemniono3a Kak MNPHUPOIHBIE IOJIUMEPHI.
CrpoeHne kpaxmana M ULeUI0NI03bl. Duznueckue Hu
XUMHYECKHE CBOIiCTBa Kpaxmana (ruaponus,
KaueCTBEHHAsl PEaKLUs C UOIOM).

DKCHepUMEHTaIbHbIE METOAbl M3YyYEHHUs BEIIECTB U HUX
MIpPEBpALLCHUI: TpOBEJEHUE, HAOIIOACHUE M OIMCAaHUE
JEMOHCTPAIIMOHHBIX  OIBITOB:  TOPEHHE  CIUPTOB,
KaueCTBEHHBIE  PEAKIMH  OJHOATOMHBIX  CIHUPTOB
(okucnenue stanona okcuaoM meau(Il)), MHOroaToMHBIX
CIIUPTOB (B3aUMOJEHCTBUE TJIUIEPUHA C TUIPOKCHUIOM
menu(Il)),  ampmermmoB — (OKHCICHHME  aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u rugpoxkcunom menu(ll),
B3aMMOJICHCTBUE Kpaxmala ¢ HMOJOM), IPOBEICHUE
MPaKTUYECKOM paboThl: CBOWMCTBA pPAcTBOpa YKCYCHOM
KHCIOTHI.

Pacuérnble 3a1aumn.

Brluucnenuss 1mo ypaBHEHHMIO XMMHYECKOW peakinu
(maccel, 00BEMa, KOJTUYECTBA MCXOJHOTO BEIIECTBA HIIU
MPOJAYKTa peakluu IO W3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO W3 HWCXOJHBIX BEIIECTB WM
MPOAYKTOB PEAKIIIH).

A3oTcozieprKale OpraHn4ecKue CoeMHEHNUS.
AMUHOKHUCIOTBI ~ Kak  aM(OTepHbIE  OpPraHUYECKUE
coenquHeHus. DPU3MYECKHME W XUMHUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe TIHIKHA). buomorndyeckoe
3HauYeHUEe aMHUHOKUCIOT. [lenTusl.

benku KaK MPUPOHBIC BBICOKOMOJIEKYJISIPHBIE
coenuHenus. IlepBuuHasi, BTOpUYHAsT U TPETUUHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOHCTBA OEIKOB:
TUAPOJIN3, JIeHATypalusi, KaueCTBEHHbIE peaklUu Ha
Oenku.

DKCrepuMEHTaIbHbIE METOAbl M3YyYEHHUs BEIIECTB U HUX
MIpEBPALLCHUI: HaboeHNe u ONMCaHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHAaTypalusi OEIKOB MpuU
HarpeBaHUU, IIBETHBIC PEAKIH OCITKOB.

BbicokOMOJIEKYJT

OCHOBHEBIE IIOHATHA XHUMHNHU BBICOKOMOJICKYJISIPHBIX

Pemenue 3amau u
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sIpHbIE COEJIMHEHUI: MOHOMEp, IMOJMMEp, CTPYKTYPHOE 3BEHO,
coeJUHEeHHUs CTEeNeHb MOJIMMEPHU3aLINH, CPEIHSISI MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — NOJMMEPHU3ALMS U ITOJINKOHICHCALIHS.
OKCHEpUMEHTAJIbHBIE METOABl M3YyYEHHUsl BELIECTB U HX
MpEeBpaIEHUI: 03HAKOMJIEHUE C 00pa3liaMu IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.
MexnpeIMeTHBIE CBSI3H.

Peamu3anuss MEXNpPEIMETHBIX CBA3EH IpU  U3Y4YCHUU
oprann4ecko Xxumuu B 10 Kiacce oCyliecTBISIETCS Yepe3
UCTOJB30BAaHUE KaK OOIIMX  eCTeCTBEHHO-HAYYHBIX
MOHATHUH, TAK U TOHATHH, SABJIAIOIIAXCS CUCTEMHBIMU IS
OTJENbHBIX NIPEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.
OOme  ecTecTBEHHO-HAy4Hble IOHATHS:  SBJICHHE,
Hay4HBII (akT, TUIOTe3a, 3aKOH, TEOPHsI, aHAJIN3, CHHTE3,
KJaccudukanus, NEPUOANYHOCTb, HaOmroieHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOIETUPOBAaHUE.

@dusuka: maTepus, HJHEPrus, Macca, aTroM, OJJIEKTPOH,
MOJIEKYJIa, DHEPreTUYECKU YpPOBEHb, BELIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHHME BeIIEeCTBa, (PU3MUECKue
BEJIMYMHBI U €IUHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusM, 6uocgepa, oOMEH BEIIECTB
B opranm3me, (OTOCHHTE3, OHOJIOTHYECKH AaKTHBHBIC
BelecTBa (OeIKH, YIIeBOIbI, )KUPHI, PEPMEHTHI).
l'eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, IOJIE3HBIC
HCKOIIa€MBbI€, TOIIJIMBO, PECYPCHI.

TexHomorus: IMHUIIICBBIC IMPOAYKTHI, OCHOBBI
paluoOHaJIBHOI'O IIUTaHuA, MOIOIIUEC CpeacCTBa,
JICKAapCTBCHHBIC n KOCMECTHYCCKUC nmpenaparel,
MaTrepualjibl U3  UCKYCCTBCHHBIX W  CHHTCTHYCCKUX
BOJIOKOH.

BBITIOJTHEHHE
yIpaXKHEHU N
nabopaTopHbIe
OTIBITHI U
(bpoHTaTBHBIHI
AKCIIEPUMEHT,
HaboeHNe
OTIBITOB U
IIOCTPOCHUE
YMO3aKIJIFOUEHU Ha
OCHOBE UX
pE3yNbTaTOB.
pabota c
pa3aaToYHbIM
MaTepHaoM,
pELEH3UpOBaHNE
OTBETOB U
BBICTYTIJICHUH
TOBapuUIEH,
MOATOTOBKA
COOOILIEHNH U
pedeparos

11 KIIACC
OBILIAS U HEOPTAHNYECKAA XUMUSA

Conep:xanue OcHoBHbBIE U3y4aeMble BONPOCHI
y4eOHOi TeMblI
(k0J1-BO 4ac.)

OCHOBHbBIE BH/BI
yueOHoi
JesATeJIbHOCTH 10
KasKI0H TeMe

Teopernyeckue XUMHUECKUN 3leMEeHT. AToMm. Sapo aToma, H3OTOIBIL.
OCHOBBI XMMHH OnexkTpoHHas 000JIouKa. DHEpPreTM4ecKHe ypOBHH,
MOJYpPOBHH. ATOMHBIE OpOUTANH, S-, P-, O- SIEMEHTHI.
Oco0eHHOCTH pacIpeielIeHUs JIEKTPOHOB 110 OpOUTAIIAM
B aroMax »3JEMEHTOB TNEPBBIX YETBIPEX MEPUOOB.
DneKkTpoHHask KOH(QUTypalys aTOMOB.

[lepuonnuecknii 3akoH U Ilepuonnueckas cucrema
xumudecknx oanemMeHtoB J[. M. MenneneeBa. CBs3b
nepuonYeckoro 3akoHa u Ilepumoanueckoil cucTeMbl
xumudecknx  anemenTtoB  JI. M. MeHnngeneeBa ¢

Pemenue 3amau u
BBITIOJIHEHHE
YIIPaXHEHU N
nabopaTopHbIe
OMBITHI U
(hpOoHTANIbHBII
AKCIEPUMEHT,
HaOJIFOIeHNE
OMBITOB U
MIOCTPOEHHUE
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COBPEMEHHOI Teopuen CTpOEHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
JJIEMEHTOB U 00pa3yeMbIX HMH MPOCTBIX U CIOXKHBIX
BEIIECTB [0 TIpylmnaM H  IepuojaM. 3HA4YeHUE
MEPUONYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenne  BemiecTBa. XHUMHYECKas CBs3b. Bujbl
XUMHYECKOH CBs3M  (KOBaJeHTHAs HEMOJIApHAs |
MoJiApHasi, WOHHAasA, MeTajuinyeckas). MexaHu3Mbl
o0Opa3oBaHUs KOBAJIEHTHOM XUMHYECKON CBS3U
(oOMeHHBIE ® JOHOPHO-aKIENTOpHBIN). BomopomHas
CBsI3b. BajeHTHOCTB. DNeKTpooTpULaTeNbHOCTh. CTENIEHD
okucaeHusl. IOHbl: KAaTHOHBI U AHUOHBI.

BemectBa  MOJEKyJISIpHOTO UM HEMOJEKYJISPHOTO
CTPOEHHUs. 3aKOH IOCTOSTHCTBA COCTAaBa BEIlECTBA. THIIbI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBa
BEILIECTB OT THIA KPUCTAININYECKOU PEIIETKU.

[Tonstne o gucnepcHsIX cucTeMax. McTUHHBIE U
KOJUIOWJIHBIE pPAacTBOpbl. MaccoBasi 10511 BELIECTBA B
pactBope.

Knaccudukanms HEOPraHUYECKHUX COEMHEHUM.
Homenxknarypa HeopraHmueckux BewllecTB. I 'eHeTnueckas
CBA3b HEOPraHWYECKUX BELIECTB, IPUHAICKAMNUX K
Pa3IUYHbBIM KJIaCCaM.

Xumuyeckass peakuusa. Krmaccudukanus XUMHYECKUX
peaKuuii B HEOPraHMYECKOM M OpPraHMYECKON XHMUHU.
3aKOH COXPAaHEHMUs] MacChl BEILIECTB, 3aKOH COXPAHEHUS U
MIPEBPAICHUS YHEPTUU TTPU XUMHUECKUX PEAKITHIX.
CKopocTh peakiuu, €€ 3aBUCUMOCTb OT PAa3JIUYHBIX
(bakTopoB. OOpatumble  peakluu. XuMu4eckoe
paBHOBecue. DakTopbl, BIMAIOLIME HAa COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle HlaTense.
DnekTponutnueckas aucconuainus. CuibHble U ciadbie
anekTponuthl. Cpena BOAHBIX PacTBOPOB BEUIECTB:
KHCJIasi, HeUTpasbpHasi, IIeJI0YHasl.
OKHUCANTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
DKCIEpUMEHTAIbHbIE METOJbl M3yUEHHUs BEIIECTB M HX
npeBpalleHuil: nemoncrpanus tabmun «llepuonnyeckas
cucrema xumudeckux anemeHroB [[. M. Menneneesay,
U3y4eHHE  MOJelied  KPUCTAUIMYECKUX  PEIETOK,
HAOJNIOIGCHWE W  ONUCAaHUE JIEMOHCTPAIIMOHHBIX U
a00OpaTOPHBIX  ONBITOB  (pa3JIOKEHUE  IMEPOKCUIA
BOJIOpOAa B MPUCYTCTBUU KarTalu3aTopa, OIpeaeieHue
cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO
WHANKATOpa, PEaKlUMd HOHHOTO OOMEHAa), MPOBEIACHHE
MpakTU4eckord paboThl «BnusHUe pa3nudHbIX (HaKTOPOB
Ha CKOPOCTh XUMHUYECKOU pEaKIm.

Pacuérnble 3a1aumn.

Pacuérbl Mo ypaBHEHMAM XMMHMYECKUX DPEAKLMi, B TOM
YUClI€  TEPMOXMMHYECKHE  pacu€rbl, pacu€rbl C
WCIIOIb30BAHUEM TOHATHS «MACCOBAsI IOJISI BEIIIECTBAY.

YMO3aKIIFOUEHUHN Ha
OCHOBE UX
pe3yJIbTaTOB.
paboTa ¢
pa3IaToOYHbIM
MaTepHuagom,
peLIeH3UpOBaHUE
OTBETOB H
BBICTYIUICHUN
TOBApHIIIEH,
MOATOTOBKA
COOOIIeHUH 1

pedepaToB

Heopranuueckas

Hewmetannel. [lonoxkenue HemetaimioB B Ilepuoanueckon

PaGora ¢
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XUMHUA

cucreme xumuueckux snemeHtoB JI. M. MenneneeBa u
OCOOCHHOCTH CTpOCHHsS aToMOB. DU3MYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTpONHsS HEMETauioB (Ha mpuMepe
KHCJIOpoJia, cepbl, hochopa u yriiepona).

XUMUYECKUE  CBOMCTBA  BAXHEWIIMX  HEMETAJUIOB
(rajoreHoB, cepsl, a30Ta, pocdopa, yriepoaa U KpeMHUs)
U WX COCAMHEHUN (OKCHIIOB, KHUCIOPOICOAEPKAIINX
KHCIIOT, BOJIOPOJHBIX COEAMHEHUN).

IIpuMeHeHre Ba)KHEUIIMX HEMETAJUIOB U UX COCIMHECHUI.
Metamnbl. [lonoxkenne wmetamioB B Ilepuonuueckoi
cucteMe xumuueckux syiemeHToB JI. M. Menpeneera.
Oco0eHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB
MeTayutoB. OOmme ¢usnyeckue CBOICTBa METAJIOB.
CrunaBbl METaJJIOB. DIJIEKTPOXUMUYECKUI pan
HaIIpsHKEHUN METaJUIOB.

XWMHUYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATPHM,
KaJaui, KajdblHMi, MAarHui, aJIIOMHHUH, ILUHK, XpOM,
Kelle30, Me/ib) U UX COeIMHEHUH.

OOme crocoObl MmoyydyeHUs: MeTayuioB. l[IpumeHeHue
METaJIOB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbl M3yUYEHHs BEIIECTB M HX
MpEeBpalleHUI: MU3y4YeHUEe KoJleKuun «MeTtamisl |
CILJIaBbI», 00pa3ioB HEMETAJJIOB, perieHue
SKCIIEPUMEHTANBHBIX 3a/1a4, HAONOJIEHUE W OIHCaHUE
JIEMOHCTPAIIMOHHBIX u 1a60paTOPHBIX OTIBITOB
(B3auMoeiicTBHE THIPOKCHIA ATIOMHHUS C PAaCTBOPAMH
KHUCJIOT Y IEeJ0Yel, KaueCTBEHHBIC PEaKIIMK Ha KaTHOHBI
METAJIJIOB).

Pacuérnbie 3amaun.

Pacuéter Maccel BemecTBa WM 00BEMaA Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, PACUEThI
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaKIu, €ClId OJHO U3 BEIIECTB UMEET PUMECH.

y4eOHUKOM,
COCTaBIIEHUE
KOHCIIEKTOB,
pelieHue 3a1ad u
BBITIOJIHEHHE
yIpaXKHEHUN
nabopaTopHbIe
OTIBITHI U
(bpoHTaTBHBIHI
AKCIIEPUMEHT,
HaboaeHne
OTIBITOB U
IIOCTPOCHUE
YMO3aKIJIFOUEHU Ha
OCHOBE UX
pE3yNbTaTOoB.
pabora ¢
pa3aaToOYHBIM
MaTepHaIoM,
peleH3upOBaHNe
OTBETOB U
BBICTYTIJICHU I
TOBAPHILIEH,
MOATOTOBKA
COO0IIEeHNH U

pedepatoB

XuMHA ¥ KU3HD

Ponp xumMum B oOeCIEYEHHHM  3KOJOTMYECKOM,
HHEPreTUYecKO W MUINEBOM 0e30macHOCTH, Pa3BUTHUU
MeguiuHbl. lIoHATHE O Hay4HBIX MeETOAAax IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIMM.

IIpencraBnenuss 00 oOmMX  HAy4YHbIX IPHHLUIAX
IIPOMBILIEHHOTO TOJy4YEHHsI BaXKHEHIIINX BEIIECTB.
YenoBek B MHpE BELIECTB M MATEPHUANIOB: Ba)KHEHUIINE
CTPOUTEIIbHBIC MaTepuabl, KOHCTPYKIMOHHBIE
MaTepHalibl, KPaCKU, CTEKJIO, KepaMUKa, MaTepHalIbl s
JJIEKTPOHUKH,  HAHOMATEpUAJbl,  OpPraHUYECKHE U
MUHepaJbHble y100peHusl.

XHUMHST M 30pPOBBE YEJIOBEKA: IIPaBUJIA MCIOJIb30BAHUS
JICKapCTBEHHBIX IpernapaToB, IpaBuia 0€30MacHOro
UCIIOJIb30BAaHUsl  NpenaparoB  OBITOBOM  XUMHUU B
MIOBCETHEBHOM JKU3HMU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIOPEAMETHBIX CBA3CH NpU  HM3YyYEHUH

Pa6ora c
yUeOHUKOM,
COCTaBIICHUE
KOHCIIEKTOB,
pelIeHre 3aaad u
BBITIOJTHCHHE
YIPaXHEHU I
nabopaTopHbIe
OTIBITHI U
(bpOoHTATBHBIN
HKCIIEPUMEHT,
HaboeHNe
OTIBITOB U
MOCTPOCHHE
YMO3aKIIOYeHHI Ha
OCHOBE UX
PE3yNbTATOB.
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obmeit u Heopranmueckod xumuu B 11 k;acce | paborac
OCYIIECTBIISICTCS 4Yepe3 HWCIOJIb30BaHME KaK OOIIUX | pa3gaTOYHBIM
€CTECTBEHHO-HAYYHbIX TOHATUM, TaKk W TOHATHH, | MAaTEPUAIIOM,
ABJISIIOLIIUXCS. CUCTEMHBIMHU JUIsI OTAEJIBHBIX IPEAMETOB | PELEH3UPOBAHUE
€CTECTBEHHO-HAYYHOI'O LIUKJIA. OTBETOB U
OO6mme ecTecTBEHHO-HAYYHBIC TOHSATHSA: HayYHBIA (DaKT, | BEICTYTUICHUN
TUIIOTE3a, 3aKOH, Teopus, aHanms, CHHTE3, | TOBApULIEH,
KJaccuuKanus, NEPUOTUYHOCT, HaOI0/IeHue, | TOrOTOBKA
3KCIIEPUMEHT, MOJCIIMPOBAHUE, U3MEPEHNUE, SBICHUE. COOOIIeHNH U
@duszuka: maTepus, JHEPrusi, Macca, aTroM, OJJIEKTPOH, | pedepaTos
MPOTOH, HEUTPOH, HOH, W30TON, pPaJHMOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO,
00BEM, arperatHoe COCTOSIHHE BeEIIeCcTBa, (hU3MUECKHe
BEJINYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.
buonorust: knmetka, opraHu3M, JKocucTeMa, Ouocdepa,
Makpo- U MUKPOAJIEMEHThI, BUTAMUHBI, OOMEH BEIECTB B
OpraHu3Me.
leorpadus: wmwuHepanbl, TOpHbIE TMOPOJIBI, MOJIE3HBIE
HCKOIaeMbI€, TOILJIMBO, PECYPCHI.
TexHOomorus: XuMHUYeCcKasi IPOMBIIIEHHOCTb,
METaJUTypPrusi, IPOU3BOJICTBO CTPOUTEIBHBIX MATEPUATIOB,
CEJIBCKOXO035MCTBEHHOE TPOU3BOACTBO, NMUIIEBAS
MIPOMBIIIICHHOCTH, (hapMalieBTUIecKas
MIPOMBILIEHHOCTb, IPOU3BOACTBO KOCMETUYECKHUX
MPEnapaToB, NPOU3BOJACTBO KOHCTPYKIHMOHHBIX
MaTepuasoB, 3JIEKTPOHHAs TPOMBILUIEHHOCTb,
HAHOTEXHOJIOTHH.
3. TemaTnuyeckoe IVIAHUPOBAHME C Y4eTOM padoueil NPOrpaMMbl BOCIIMTAHUS € YKa3aHUEM
KOJIHM4Y€CTBA 4YaCOB, 0OTBOAMMBIX HA U3YUYCHHE Ka)KIIOﬁ TEMbI
10 KJIACC
KoumnuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBanme
Ne (uudposbIe)
pa3aesioB M TeM Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTesibHbIE
nporpamMmal padoThI padoThI
pecypchl

Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMUM

[Ipenmert
OpraHu4eCKOu
xumuu. Teopus
1.1 | crpoeHus 3
OpraHUYECKHUX
coenuHeHu A. M.
byrtneposa

Hroro no pazneny 3
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Pa3nes 2. YrieBogopoasl

IIpenenbubie
2.1 | yrmeBomopoabl — 2
aJIKaHbI
Henpenenbubie
YIJIEBOJIOPO/IBI:
AJIKCHBI, aJIKaJUCHEI,
AJIKUHBI

2.2

53 ApomaTtnueckue
" | YyIIeBOIOPOIbI

IIpuponusie
VUCTOYHUKNI

24 3 1
YIJIEBOAOPOJOB U UX

nepepadoTka

Hroro no pazneny 13

Paznen 3. Kuciopoacoaepsxkamue oprannyeckue coeuHeHus

3.1 | Couptsl. DeHon 3
AJbaeruanl.

3.9 Kap6oHoBeie 7 1
KHACHOTEL. CII0)KHBIE
3¢upsl

3.3 | VYruesonsl 3 1

Hroro no paszneny 13

Pa3znean 4. A3oTconepxamme opranuyeckue coeJuHEeHUust

AMUHBL.

4.1 | AMUHOKUCIIOTHI. 3
benxu

Htoro no pazneny 3

Paspnen 5. BeicokoMoJIeRy IsipHbIE COCAUHEHHS

51 IImacTmaccsl. 9
Kayuyku. Bonokna
Hroro no pazneny 2
OBHIEE KOJIMYECTBO
YACOB I10 34 2 2
ITPOI'PAMME

11 KJIACC
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KoJsmnuyecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposrbie)
pasaesioB U TeM Kontposbnbie  IIpakTnuyeckue
n/n Bceero o0pa3oBaTesibHbIE
NporpaMmsl padoThI padoThI
pecypchbl
Pa3znea 1. Teopernueckne 0CHOBbI XUMUH
CrpoeHue aToMOB.
[Tepuonnueckuii
3aKOH U
1.1 | Ilepmomuueckas 3
CHUCTEMa XUMUYECKUX
anemenToB /l. U.
Menneneesa
CtpoeHue BeriecTsa.
1.2 | MHuoroo0Opa3ue 4
BEILIECTB
13 XUMUYECKHUE 5 1 1
peakuu
Hroro mo pazaeny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 | Meramisl 6
2.2 | Hemeramibl 9 1
CBs13b
53 HEOPraHUYECKUuX U )
OpraHUYEeCKUX
BEIIECTB
Utoro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 | Xumus u )Ku3Hb 4
Hroro mo pazaeny 4
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 3
[MPOI'PAMME




MpunoxeHue 1
KPUTEPMU N HOPMbI OLIEHKM 3HAHMIA OBYYAIOLLUXCA

KoHTpomb pe3ynbTaToB 00y4YeHHs SIBISETCS OJHON M3 BAKHEUITMX KOMIIOHEHTOB IpoIiecca 00y4YeHUs
xuMuu. B mporecce 00ydeHust JOIKHBI ObITh YCTAHOBJIEHBI YETKUE B3aUMOCBSA3H MEXY OHATHAMU,
¢dopmupyemMbIMu y ydamuxcs. IMeHHO TakuM 00pa3oM y HUX CO3/1aeTcs ONpeIesiCHHAsl CHCTeEMa
3HaHui. Kaxnas HoBas TeMa paccMaTpUBAETCS JIMIIB I10CJIE TOrO, KaK yUUTEIb IPOBEAET KOHTPOIIb
OLICHUBAHUS YPOBHS YCBOCHMSI ITOJYYEHHBIX 3HAHUM JUI1 BOCIIPUATUSA HOBOIO Marepuaiia. BeloyiHeHne
KaKHMX-TH00 yNpakHEeHUH 110 HOBO TeMe CIIocoOCTBYeT 0oj1ee OITHOMY, OCO3HAHHOMY YCBOECHUIO
MaTepHala, Co3aeT yCIOBUS U1 (GOPMUPOBAHUS Y YUALIUXCSI CUCTEMbI XUMUYECKUX TOHSITHHA,
JIOTUYECKH CBA3aHHBIX APYT C APYTOM.

KoHTpos1b 3HaHMI y4aluXxcs TOJKEH IIPOBOJUTECS YUNUTEIEM CUCTEMAaTHYECKHA. BUbI KOHTPOJIL MOTYT
OBbITH IIPOMMCAHBI B TOJJOBOM TEMATHYECKOM IUIAHUPOBAHUH, A TAKXKE B IJIAHE M KOHCIIEKTE YPOKa.
OpUEHTUPOM JJIs1 YUUTENS] XUMUU JTOJIKHBI ObITh HMEIOLIUECS B ITporpaMmax pyopuku «JloctuxkeHue
[IPEAMETHBIX, METAIIPEAMETHBIX U IMYHOCTHBIX PE3YJIETATOBY.

Krnaccudukanum BU10B KOHTPOJIS pe3yJIbTaTOB 00y4YEHUSI XUMUHU

1. ITo MecTy B yueOHOM Tporiecce
BBonHbIi AKTyanu3anus onopHbIX Wi  [[IpenBapuTenbHbI KOHTPOJIb OCYIIECTBIISIOT IS
KOHTPOJIb OCTAaTOYHBIX 3HAHUU 10 TEME |IMATHOCTUKU
HMCXOAHOrO YPOBHS 3HAHUM U YMEHUM IKOJILHUKOB,
[I03TOMY IIPUMEHSIETCS B Hadase yuyeOHOro roja, nepes
M3y4YEHUEM HOBOTO pa3/iesia Uil TEMBI
Texymmii KoHnTponb ycBoenus yueOHoro [[IpoBoauTcs yunTeneM Ha NPOTSKEHUH BCETO
KOHTPOJIb MaTepHaia B X0/ y4eOHOT0 3aHATHS C LIEbIO OTCIIECKUBAHUS KaueCTBa

[M03HABATEJIBbHOIO MPOLECCAa  [YCBOCHUS XUMUYECKUX 3HAHUI U YMEHHUI,
PaCCMOTPEHHBIX Ha YpOKE

Tematuueckuit [Mtorosas nposepka o teme [[IpoBoauTcs mocie u3ydeHus: Kakoro-1m0o KpymHoro
KOHTPOJIb y4eOHOro MaTepuaa paszzerna Kypca, Kak IpaBuilo, B KOHLIE YETBEPTH,
[OJIyTO/IUs, TPUMECTpa, y4eOHOro roja

M ToroBsi By KOHTpOIIs yCBOCHMS [TpoBoauTCs B pOpME UTOTOBOM KOHTPOJIBHOM

KOHTPOJIb y4eOHOro MaTepuaia 3a BeCb  [pabOThl/KOHTPOJIbHOIO TecTa Win B popme ' MA nnun
Kypc 00y4eHus EID

1. ITo dhopme npoBeaeHMS.

* InquBUyanbHbIN.

» OpoHTANBHBIN (MacCOBBIH).

2. [To cnocobOy opranuzanuu.

* YCTHBIM.

* [TucbMeHHBI.

*[IpakTiyeckuil.

OueHuBaHMe YCTHOrO oTBeTa

NuauBuayajibHbId KOHTPOJIb PE3yIbTaTOB MOKET MIPOBOIUTHCS HAa YPOKE Kak B JOpMe KPATKOIo
ompoca ¢ mecta ((ppoHTaIbHAS KOHTPOJUPYIOIIas Oecena), Tak U B BUC 00CTOSITEILHOI MPOBEPKH
3HAHUI M YMeHMIl y JOCKH. DTOT BUJ onpoca (MHAUBHUIYaJIbHbINH) MOKHO IIPOBOJIUTH Ha 3TANax
aKTyalu3aliuyi 3HaHW, U3y4eHUs] HOBOTO MaTepuaa, 3aKpeIUieHUs] U COBEPILICHCTBOBAHUS 3HAHUH U
MIPOBEPKH YCBOCHHUSI HOBOT'O MaTepuaia. Bompock! yuuTens s KpaTKoro onpoca 0 KHbI ObITh
JAaKOHUYHBI, CHOPMYTUPOBAHBI B TOHATHBIX YYCHUKY TEPMUHAX U TpeOOBATh KpaTKoOro oTeera. [[is
SKOHOMUHU BPEMEHHU MOYXHO HCIOIb30BaTh KAPTOUKHU C BOIIPOCAMH, HA KOTOPbIE YUEHUKU TOTOBSTCS
OTBETHUTH Y JOCKH.
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Bo Bpems oTBeTa yyarierocs sl JOCTUKEHUSI YCTOMYMBOIO BHUMAHUS KJ1acca MOJIE3HO MPEAYCMOTPETh
MOCJIEYIOIIEE 32 OTBETOM PELIEH3UPOBAHNE CO CTOPOHBI IPYTUX YUAIIUXCs, UCTIPABIICHUE JOMTYIICHHBIX
OIIMOOK, TOMOJHEHHE.
[Ipu npoBeeHny onpoca J0MycKaeTcs 3aaBaTh y4alleMycs HaBOSIINE BOIIPOCHI JIsi TOTO, YTOOBI
IOMOYb €My COPMYJITHPOBATH CBOM MBICITH. MOTYT OBITh M JIONIOJHUTEIBHBIC BOITPOCHI, €CITH OHU
HEOOXOIUMBI JIJISl TIPEACTOSIIECT0 U3yYCeHUS HOBOTO MaTepraia. Bo BpeMs yCTHOTO OTBETa ydaIierocs
YYUTEIh UMEET BO3MOXKHOCTb 337aTh JOMOJHUTEIbHBINA BOIPOC AUATHOCTUYECKOTO XapaKTepa, KOTOPbIi
[MOMOYKET BBISIBUTh COCTOSTHUE 3HAHUI U YMEHUIN OTBEYAIOLLETO.
[IpoBeneHre yCTHOrO HHAWBUAYATBHOIO KOHTPOJIS TpEOYeT OT yuuTess COOpaHHOCTH U BHUMAaHUsI, TaK
KakK HeoOX0uMoO 3a 5-10 MUHYT BBISIBUTH 3HAHUSI YUAIIUXCS B KJIacce.
VYyurens 00s13aH MPOKOMMEHTHPOBATh OTBET YUCHHKA, YKa3aB Ha OIIUOKU U OTMETHUB yIa4yHbIE CTOPOHBL
JIx000i1 OTBET AOHKEH OBITH 3aMEUYCH YUUTENIEeM U OOBEKTUBHO UM OIleHeH. Heobs13aTenbHO CTaBUTh
OTMETKY 3a Ka)/blii HEMOJIHBII OTBET. ECM yUeHUK HEOTHOKPATHO JIOTOJIHSI OTBEThI IPYTUX
OJIHOKJIACCHUKOB, TO MOHO IMOCTaBUThH €MY OOIIlyI0 OTMETKY 3a YPOK.
OTtMeTKAa «5»:
- JIaH MOJIHBIM U NPABUJIbHBIA OTBET HA OCHOBAHWUHU W3YyUYECHHBIX TEOPHIA,
- MaTrepuall U3JI0KEH B OMPEAEIEHHOMN TIOTMYECKON MOCIEA0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM,
- OTBET CaMOCTOSTEIIbHEIN
- BO3MOJKHA OJIHA HECYIIECTBEHHAs OITNOKA.
OTmeTKa «4»:
- J1aH MOJIHBIN ¥ MPABUJIbHBIA OTBET HA OCHOBAHWUHU W3YUYECHHBIX TEOPHIA,
- MaTepual U3JI0KEH B OINPEICIEHHOM MMOCIe10BaTEeIbHOCTH,
- OTBET CaMOCTOSTEIIbHBII

- JOIyIIEHBI 2-3 HECYIIECTBEHHBIE OITNOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTETI,
WJIM JaH HETOJHBIA U HEUYESTKHI OTBET.
OTmeTKa «3»:

- JIaH MOJIHBIM OTBET, HO IIPU 3TOM JIOMYIIICHA CYIIIECTBEHHAS OIIMOKA UITU OTBET
HEMOJIHBIN, TOCTPOEH HECBA3HO.
OTmeTKa «2»:
- OTBET OOHAPY)KUBACT HETTIOHUMAaHNE OCHOBHOTO COJIEpKaHHs y4eOHOro MaTepuaiia,

- IOTIYIIICHBI CYIIECTBEHHBIE OMMHOKH, KOTOPBIC YUYAIIUNCSI HE MOKET UCTIPABUTH MPU
HaBOSIUX BOIIPOCAX YUUTEIIA.
OtmeTtKa «1»:
- OTCYTCTBHUE OTBETA.
@poHTATbHAS KOHTPOJHUPYIOLIAs Oecea 00bIUHO JOCTATOYHO KpaTKoBpeMeHHa. Bompockl, Kak u BO
BCSIKOU JIpyToi Oecene, TpeOyoT KpaTKoro OTBETa, MO3TOMY 3a OJIMH TaKOW OTBET YUCHHKY CTaBUTh
OIICHKY Helb3sl. HyHO 3apaHee HaMeTUTh TeX YUCHUKOB, OTBET KOTOPBIX BO BPEeMsI O€CE/IbI XOTAT
OIICHUTb, U 33J1aBaTh UM LIEJICHANPABICHHO 3aIUIAHUPOBAHHBIE JJIs1 Oece bl BOMpochl. OTHAKO HE
CJeIyeT 3a7aBaTh MOPSIT BOIIPOCH OJTHOMY U TOMY e Y4eHUKY. PaboTaTh 10kKeH BeCh Kiace.
®ponHTanpHas 0ecesla MOKET COUETAaThCS C YCTHBIM YUETOM 3HaHH, KOTJa HECKOJIBKO yUaIuXcst
TOTOBSITCS K OTBETY y JOCKH. CI0XKHOCTH pabOThI 3aKIIF0YaETCA B TOM, YTOOBI HE YITyCKaTh U3 MO
3peHUs KJIacC, YUacTBYIOIIUH B Oecesie, M y4aluxcs, OTBEUYAIONINX Y TOCKH.
3a4eT - ATO METO YCTHOTO KOHTPOJISI, KOT/Ia YUYeHHKAM MPEIOCTABIISETCS BO3MOXKHOCTh 0oJiee
JUTUTEIIEHO B OOCTOSATEIFHO OTBETUTH Ha Bompoc. OOBIYHO 3a4EeT Ha3HAYAETCS BO BHEYPOUHOE BpEMSI;
KJIacC MIPH 3TOM Pa3JIeNseTcsl Ha IBE WM TPU IPYIIIbI, KOTOPHIE IPUXOIAT HA 3a4ET MO OUYepeau B pa3HOe
BpeMsi. O IPOBE/ICHNH 3a4eTa YUYUTENb COOOIIAeT 3apaHee, YTO0bl yJaluecss MOTJIN K HEMY
MOATOTOBUTHCS. {7151 MOATOTOBKH K 3a4€Ty YUUTENb COCTABISIET BOMPOCHI, @ TAKKE MPUMEPHBIE 33/1a4H,
PEKOMEHIyeT JTUTEPaTypy, MPEABAPUTEILHO TIPOBEPUB, UMEETCS JIM OHA B IIKOJIBLHOW OUOIHOTEKE.
Cpoku mpoBeieHusI 3a4eTa T0JKHBI OBITh U3BECTHBI 3aMECTUTENIO TUPEKTOPA M0 yIeOHO-
BOCIIUTATENHHOU paboTe, 4TOOBI MOKHO OBUIO PETYJIUPOBATH HATPY3KY YUAIIHXCH.
Kitaccuueckuii 3auet npeycMaTpUBaeT BbISIBIIEHUE YPOBHS 3HAHWM, YMEHUI 1 HABBIKOB YYalllUXCsl BO
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Bpems Oecesibl yueHuka ¢ yuuteneM. OH JaeT MOJHOE ¥ TOYHOE MPEe/ICTaBIeHrne 00 YpOBHE 00yUYEeHHOCTH
KaXXJIOTO YUYEHHUKa, OJTHAKO OTHUMAET MHOT'O BPEMEHHU, YTO BEJCT K MEPErpyKEHHOCTH KaK YUUTEIS, TaK
U yYEHHKA.

OueHuBaHMe NUCbMEHHO paboTbl

[TuceMeHHBIE paOOTHI MOIPA3AETSAIOT HA TEKYIIHE (IPOBEPOUHBIE) M UTOTOBBIE (KOHTPOJIBHBIE) PAOOTHI;
10 BPEMEHH OHU MOTYT 3aHUMATh BECh YPOK WJIH €T0 YacTh.

K MeTosaM mrchbMeHHOM MPOBEPKHU Pe3yIbTaTOB 00YUYEHHS OTHOCSTCS MMChbMEHHAsi KOHTPOJIbHAs paboTa
Ha 45 MuH, IpoBepoYHbIe paboTel Ha 10-15 MuH (HanpuMep, pelIeHne pacyeTHBIX 33/1a4), MUCHbMEHHbIC
JIOMAITHUE 33aJaHusI, MUCbMEHHBIN YUeT 3HAHUN OTAENbHBIX YUalUXCs M0 KapTOYKaM, XUMUIECKHE
JTUKTAHTHI, 33/IaHASI TECTOBOTO THIA U T.II.

[ToaroroBka yyammxcsi K KOHTPOJIBHON pabOTe Yallie BCero OCyIIECTBISIETCS Ha 0000MIAI0ONINX YPOKaX.
O npoBeeHUH KOHTPOIBHOUM PabO0ThI yUAIIUXCS TIPEIYIPEKIAI0OT 3apaHee, YTOObl OHU MOTJIN
MOATOTOBUTHCH.

ConeprxaHre KOHTPOJIBHOM pabOThI OXBATHIBAET BECh HAN00JIEE BAYKHBIM MaTepra KOHTPOJIUPYEMOH
TeMbl. B Takoii 601b1110i1 KOHTPOIBHOM paboTe 3a1aHusl TOJDKHBI OBITh €IUHBIMU JIJIST yUAIIUXCS BCEX
YpOBHEM pa3BuTHs. B KOHTpOIBHYIO paboTy peKOMEHIyETCS BKIIOYATh pa3HOOOpa3HbBIE 33 JaHus:
000011aroNIHe BOMPOCH], KAUECTBEHHBIE H PACUETHBIE XUMUYECKHE 339U, [ICTIOYKH MTPEBPALICHHIA,
TeCTOBbIE, rpaduyeckue 3ananus u T.4. Heo6xoauMo 1cmonbp30BaTh HAMOOIIBIIEE YUCIIO BAPUAHTOB.
TeTtpaau 111 KOHTPOJIBHBIX PaOOT SIBIAIOTCS JOKYMEHTOM, KOTOPBII MOXKET OBITh POBEPEH
aJIMMHUCTpPALIMEH IIKOJIBI U UHCIIEKTOPOM OTJIesIa 00pa30BaHUs, IOITOMY TE€TPAIH JUIsl KOHTPOJIbHBIX
paboT TOIKHBI XPAHUTHCS B XUMUYECKOM KaOMHETe B TCUCHUH YIeOHOT0 TO/a.

Yyurento HHOT1a 10BOJBHO TPYAHO OMPENEIUTh CTETIEHb CII0KHOCTH MOJOOPAHHBIX 3aJaHHM.
MeToauCThl COBETYIOT BOCTIONB30BATHCS CICAYIOIUM prueMoM. Heo0XoauMo caMoMy BBITIOTHHTD ATy
paboTy, a U3pacxo0BaHHOE BpeMsl Ui YUEHUKOB 8-9-X KJ1acCOB HAJ[0 yBEJIMYUTD B 5 pa3, a AJis
CTapIlKX K1accoB - B 3 paza. MOKHO B X0/i€ NpeABAPUTEIbHON CaMOCTOSTEILHON PabOThI MPEASIOKUTD
HECKOJIBKO TUIMYHBIX 3a/IaHU U MPOAHAIM3UPOBATH CTEIICHb UX BBHITIOJHEHHUS.

[Tpu onleHMBaHUM OTBETA YYaIIerocss HEOOXOUMO YUUTHIBATH KAUYECTBO BBIMIOTHEHUSI PAOOTHI 110
3aganusaM. KontponbHas paboTa OlIeHUBAETCS B LIETIOM.

O1MmeTka «5»:

. JIaH TOJIHBIM OTBET HA OCHOBE M3YYEHHBIX TEOPHil, BO3MOKHA HECYIIECTBEHHAs OIIMOKA.
OT1MmeTKa «4»:

. JOITYCTHMa HEKOTOPast HEMOJIHOTA OTBETA, MOKET OBITh He OoJiee IBYX HECYIIECTBEHHBIX
OILIMOOK.

O1MmeTka «3»:

. paboTa BHITIOJIHEHA HEMOJTHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCs He 0oJiee OTHOM
CYUIECTBEHHOM OIMOKH U 2-3 HECYIIIECTBEHHBIE.

OTMmeTKa «2»:

. paboTa BBITIOJTHEHA MEHBIIIEC YeM Ha TPETh,

. HMMEEeTCsI HECKOJBKO CYIIECTBEHHBIX OIMIMOOK.
OtmeTka «1»:

. paboTa He BBITIOJHEHA.

Bo3moskHa crenyromas cucteMa OlleHUBAaHUS KOHTPOIBHON paOOTHI 10 MATHOATUTHHON CHCTEME:

MIPU BBIIOJTHEHUH yUYeHUKOM OT 96 10 100% paboThl CTaBUTH OLICHKY «5»; OT 76 10 95% paboThl - «4»;
ot 50 10 75% - «3»; o1 20 10 50% - «2». [Ipu MOTHOM OTCYTCTBUU MPABIWIBHBIX OTBETOB KU
BBIMIOJTHEHUH PaboThI MeHee ueM Ha 20% cTaBUTCS OleHKa « 1».

[Tpu orieHKe BBIMTOIHEHUS TUCEMEHHOW KOHTPOJILHOM PaboThl HEOOXOIMMO YUYHUTHIBATH TPEOOBAHMUS
€AMHOT0 opdorpaduyeckoro pekruma.

Bce paboThl 00513aTeNbHO JOIKHBI OBITH POBEPEHBI K CICAYIONMIEMY YPOKY, TIPH 3TOM YUUTEIh TOJKEH
co0Jr01aTh MOMHYI0 00BEKTUBHOCTE. O0s3aTeNIeH aHaINu3 pe3ylbTaTOB MUChbMEHHOM paboThI U paboTa
HaJ THTUIHBIME omnOKkaMu. OOBSIBICHHE OLICHOK M aHAIHU3 paboT TPEOYIOT OT YUHTEIIS
COOTBETCTBYIOIIETO MMEJArOrHYeCcKOro TakTa.

OneHnBaHie TECTOBBIX pabOT
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Tectsl, cocTosiiue U3 MSATH BOIPOCOB MOYKHO MCIIOJIb30BAaTh MOCIIE U3YUEHUS KaXKI0ro MaTtepuaa
(ypoka). Tect u3 10—15 BOIpoOCOB HCIIONIB3YETCS TS MIEpHOAIYECKOro KoHTpos. Tect uz 20—30
BOIPOCOB HEOOXOIMMO UCII0JIb30BaTh AJIs1 UTOTOBOTO KOHTPOJISL.

[Ipu oLleHMBaHUU MCTIOIB3YETCS CIEAYIONIAs MIKaja: /Ul TeCTa U3 MSATH BOMPOCOB * HET OLUTHOOK —
OLIEHKA «5»; * 0JJHA OIIMOKA - OLIEHKA «4»; * 1Be OIUOKHN — OLEHKA «3»; ® TPH OIIUOKH — OLIEHKA «2».
Ecnu onienka BeicTaBisieTcs B opMe 3a4eT/He3aueT, TO 3a4eT CTaBUTCA Npu BeinoaHeHun 70% 3a1aHuii.
Taxas hopma OLIEHKH HCTIONB3YETCs], €CIIN TECT COAEPKUT YNPAKHEHUs Ha pacnio3HaBaHue. Eciu Tect
OLIEHUBAETCSI 110 MATHOAIIPHOM CUCTEME, TO CTaHAAPTHBIE KPUTEPUHN OLIEHOK TakoBbl: 91-100% - onenka
«5»; 81-90% - ouenka «4»; 80-70% - orienka «3»; Hike 70% - oLeHKa «2».

[Ipu oTCYyTCTBUM yU€HHKA HA MMCbMEHHOM HTOrOBOM KOHTPOJIbHOU paboTte

OueHKa ymeHuit peluaTb pacyeTHble 3aga4nm OTmeTka «5»:

® B JIOTHYCCKOM paccymﬂeHI/m 158 peHIGHI/II/I HECT OHII/I6OK,

OTmeTKa «4»:

. B JIOTHYECKOM PACCYk/IEHUHU U PEIICHUH HET CYIIECTBEHHBIX OMIHOOK,
. JOTYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIUOOK

OtmeTka «3»:

® B JIOTHYCCKOM paCCY)KI[eHI/II/I HECT CYHICCTBCHHI)IX 0HII/I60K.

. JIOITyCKAaeTCs CYIIECTBEHHAS OIMOKA B MATEMaTHUECKUX pacyeTax.
OTmeTKa «2»:

® NMCHOTCA CYHIGCTBCHHI)IG OHII/I6KI/I B JIOTHYCCKOM paCCY)KIIeHI/II/I u peHIeHI/II/I.
OtmeTKa «1»:

. OTCYTCTBHE OTBETA Ha 3a/IaHUE.

OueHKa 3KcnepMMmeHTaIbHbIX YMeHU (B npoLiecce BbINO/IHEHUA NPAKTUYECKMX paboT no
MHCTPYKLUHK)

IIpakTrdeckue pabOThI 10 XMMUU BBIIOJIHAIOTCS B TETPaAsAX Ul IpakTUueckux padot. Ilpu
OLIEHUBAHMU OTYETA MO BBINOJHEHUIO MPAKTHUECKOM paboThl 0c000€ BHUMAHUE YIENAETCS KAUYeCTBY U
IIOJTHOTE CaMOCTOSITEJIbHBIX BBIBOJOB YUECHHUKA.

KonndecTBo nmpakTHUECKUX pabOT OMpEeNieHo B IpOorpaMMe.

B Teuenue yueGHOro roja TeTpaam A NPakKTUYECKUX paboT XpaHUTCS B LIKOJIE.

OTtmeTKa «5»:

. DKCIIEpUMEHT BBINOJHEH MOJTHOCTHI0. Cenanbl MpaBUiIbHbIe HAOIIOICHHS U BHIBOIHI,
. HKCMIEPUMEHT OCYIIECTBIICH I10 TUIaHY, C YIeTOM TEXHHKH O€30MaCHOCTH ¥ MTPABUIT
paboThI ¢ BEelIECTBAMHU M IPUOOpaMH,

. IPOSIBIIEHBI OPraHU3aLMOHHO-TPYIOBbIE YMEHUS (IIOJIEP/KUBAETCS YUCTOTA pabodero
MecCTa, MOPSAA0K Ha CTOJIE, IKOHOMHO UCTIONB3YIOTCS PEAKTHUBHI).

. JlonyieHsl He 6oJiee NBYX HECYIIECTBEHHBIX OMMUOOK TP 0OPMIICHHU PaOOTHI.
OTtmeTKa «4»:

. pa0oTa BBINIOJIHEHA, CACTaHbI TPABUIbHbIE HAOIIOICHHS U BBIBOJBL: SKCTIEPUMEHT
BBITTOJIHEH HETOJTHO WJIH HAOJFOIAI0TCS HECYIIECTBEHHBIE OITHMOKY B paboTe C BEIIECTBAMH U
npubopamu.

OTtmeTKa «3»:

. OTBET HEMOJIHBIN, pad0oTa BHINOJIHEHA IPAaBIIILHO HE MEHEEe, YeM HAIlOJIOBUHY,
JIOMYIIIeHa CYIIECTBEHHAs OIMNOKa (B X0J1e KCIIEPUMEHTA, B 00BSICHEHUH, B 0(OPMIICHUH
pabotsl, o Th npu pabote ¢ BeniecTBaMu U MPpUOOPaMHK), KOTOPYIO YUaIlIUNCs UCTIPABIISET 1O
TpeboBanuto yuutens. Jlomyckaetcs opopmienue paboThl 6€3 3arucH ypaBHEHUN peaKIvid.

. DKCIIEPUMEHT TIOITHOCTHIO BBITTOJTHEH B COOTBETCTBUH C MHCTPYKUHMSAMH U TIPaBHIIAMU
TEXHUKHU 0€30MaCHOCTH, HO paboTa He 0opMIIeHa.

OrMmeTKka «2»:

. BrInonHeHo MeHee MOoIOBUHBI pabOTHI;

. JIOTTYTIICHBI JIBE MJIH OOJIee CYIIECTBEHHBIE OIIMOKH B XOZE IKCIIEPHMEHTA, B
o0bsicHeHHH, B oopmiieHHH paboTsl, 1o Th npu padote ¢ BerecTBaMu U prubopamn),
KOTOPBIE yUaIIUCs HE MOKET UCTIPABUTb.



Otmetka «1»:
. paboTa He BBIMOIHEHA,
. MOJTHOE OTCYTCTBHUE IKCIIEPUMEHTAJIbHBIX YMEHUI.

OTtpaboTKa MpaKTUYECKUX PadOT HE MPEAYCMATPUBACTCS MPU OTCYTCTBUH YYAIIETOCS
Ha MPaKTUYECKOM paboTe, IPH BBHIITOJIHEHUN YKAa3aHHBIX pa0OT HA OTMETKH «1» U «2».

B uCKITIOUUTENBHBIX CyYasiX IPHU OTCYTCTBUHU YUAIIETOCs 110 YBAKUTEITHHBIM
MPUYHHAM YYUTEIIb MOXKET MPETOCTABUTh BO3MOYKHOCTH BBIITOJTHUTH MPAKTUUYECKYIO PadoTYy.
OueHka yMeHH# peliaTh IKCHIEPUMEHTAIBHBIE 321a4H
[Ipu onieHKe 3TOr0 yMEHHS CIelyeT yUUThIBATh HAOIIOACHHS YUUTENS U MPEAbABISEMbIC YUaIlIUMCS
PE3yJIbTaThI BHIMIOJTHCHHUS OIBITOB.

OtmeTka «5»:

. [1nan pemenus 3aa4u COCTaBJICH MPABUIBHO,

. OCYIIECTBJICH M0I00p XUMUYECKUX PEAKTUBOB M 000PYAOBaHUS,
. 9KCIIEPUMEHT BBITOJIHEH ITOJTHOCTHIO,

*  JIaHO ITOJHOE OOBSICHEHUE U ClIEIaHbI BEIBOIEI.

OtMmeTka «4»:

J TUTAH PEIICHUs COCTABIICH IMPABUIIBHO,

J OCYIIECTBJICH MOI00P XUMUYECKUX PEAaKTUBOB U 000pyA0BaHUS,

o 9KCIIEPUMEHT BBINOJIHEH MOJIHOCTBIO,

. JIOTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMMUOOK (B OOBSICHEHUHU M BBIBOJAX ).
OT1MmeTka «3»:

J IUTaH PELICHUs] COCTABIIEH MPABUIIBHO,

J OCYUIECTBJICH M0I00p XUMUYECKHX PEAKTUBOB M 000PYAOBAHMUS,

o SKCIIEPUIMEHT BBIITOJIHEH HE MEHEe, YeM HAIOJIOBHHY, JIOMYIICHA CYIIICCTBEHHAs ONTHOKA B
O00BSICHEHUH U BBIBOJAX,

. 9KCIIEPUMEHT BBINOJIHEH MOJTHOCTHIO, OTUYET HE COCTABIICH

o JIOTTYIIICHbBI HAPYIIICHHUS TEXHUKH O€30IMaCHOCTH, SKCIIEPUMEHT BBITIOTHEH TTOJTHOCTRIO, CJICTaHbI

HECYIIECTBCHHBIC OIMMOKH B OOBSICHCHUH U BBIBOJIAX.

OTMeTKa «2»:

. JIOTTYTIIEHBI IBe U OoJiee OMMOKY (B TUIaHE PEUICHUs, B TOJ00pe XUMHUYECKHX, PEAKTUBOB U
00opynoBaHUs, B 00BICHEHUH U BBIBOAAX).

° JOTIYIICHbI HAPYIICHUS TEXHUKHU O€30MacHOCTH

Otmetka «1»:

° 3a/1aya He pelleHa.

° HE MPUCTYIUI K paboTe



